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A Portable Machine for the light work of 
TUNNEL, MINE AND QUARRY 


The HOMESTAKE MINE, Lead, S. Dak., is 
the world’s greatest gold mine and repre- 
sentative of the most advanced mining 
methods. - This mine now uses over 


40 “Little Jap” Drills and is increas- 


ing that number continually. 
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LIDGERWOOD M’F’G CO., 
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Cleveland, O. New York. New Orleans. 
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Hoisting 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery 
Propelled by Compressed Air 


Office and Salesroom, No. 59 Water St., New York, U.S. A. 


Cable Address: London Office: Sole Agents for Scotland: 
‘* LUBROLEINE.’”’ 3 MITRE STREET JOHN MACDONALD & SON 
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STANDARD MINING SERVICE 


THE ANACONDA COPPER MINING CO, 
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H. P. Compressor Plant of the Anaconda Copper Mining Co., Anaconda, Mont. 
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COMPRESSORS in the World, and over 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 








MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


saices---- HK, PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 
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HE ENGINEERING AND MINING 
= 


JOURNAL is the leading mining 
periodical. Interests compressed air users. Sub- 
scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 
261 BROADWAY, NEW YORK. 
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Leads and Holders 





Using more colored leads than any ‘THE only publication in the 
other business house in the world, ‘ 

and unable to find a lead-holder world devoted exclusively 
that would hold and keep on to the boiler-making industry is 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn’t 
wear out; the lead can’t work — THE — 
back ; it is a double-ender; it is 
perfection for editing copy, check- B 

ing, etc. We mail it for 25 cents, OILER ER 
loaded with two leads, We sell — 

black, blue, green, yellow and red 
leads for $5.00 a gross, 50 cents a 
dozen, 5 cents a piece—made for 
us, 3 inches long, the best quality 
we can get. Stamps acceptable. 
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“COMPRESSED AIR” 


Published Monthly. 


This is the only publication devoted to the useful applications of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, ’ : > - . per year, $12.00 


All other Countries, : 
Single Copies, 


LIST OF BOOKS ON COMPRESSED AIR. 


Volume No. 9, ‘‘ Compressed Air,” ; ° ° . : . cloth, 


March, 1904—February, 1905, inclusive. The twelve numbers of 
‘*Compreseed Air,’ which make up a summary of a year’s events, includ- 
ing descriptions of important compressed air installations and applications, 
all well illustrated with fine half-tone engravings and line cute. 


“Compressed Air Information,” Edited by W. L. Saunders, F . Cloth, 


A Cyclopedia containing Practical Papers on the Production, ‘I'ransmission and 
Use of Compressed Air 


** Pumping by Compressed Air,’’ by Edward A. Rix, . 


A practical treatise on this oo containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


“ Compressed Air,”’ by Frank Richards, : . . - cloth, 


Contains practical information upon air compression and the transmission and 
application of compressed air. 


“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, F. R. 8., M. Inst. C. E., Emeritus Professor of Engineering in 
University College, London. The Transmission and Distribution of Power 
from Central Station by Compressed Air, by William Cawthorne Unwin, B. 
8. C., F. R. 8., M. Inst. C.E., : $ 


. . . . . 


** Electrician’s Handy Book,’’ by Prof. T. O’Conor Sloane, 800 pages, . leather, 
A practical hand-book on electrical work for «he engineer and non-technical 
man. 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., 


** Tunneling,” a practical treatise, by Charles Prelini, C. E. With additions by 
Charles S. Hill, C. E. 150 diagrams and illustrations, ° cloth, 


‘* Transmission of Power by Fluid Pressure,’ by Wm. Donaldson, M. A. cloth, 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 
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Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C. 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 

The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 


They can be obtained with or without the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 11382, Scranton, Pa. 








The Injector Sand Blast 


For Cleaning Castings, Structural Steel and 


Stone Work, etc. 


APPARATUS 





WRITE FOR CIRCULAR 














1905 MODEL 


Made by C. DRUCHLIEB 


132 Reade Street, New York 

















ADVANCE INFORMATION 


Wouldn't it be profitable for you to know every 
move in your business world before your competi- 
tors do, to receive the earliest intelligence con- 
cerning new markets and outlets for your goods, 
to have before you every scrap ot information 
printed about your line of business? 


PRESS CLIPPINGS 


will give you this information while the news is 
freshand valuable. ‘Theysupply anyone interested 
in any matter with all the information from evory 
part of the country pertaining to that subject. 


THE INTERNATIONAL 
PRESS CLIPPING BUREAU 


the largest Press Clipping Bureau in the 
world, will send you everything printed in 
every newspaper, magazine or trade jour- 
nal in the country, on any particular sub- 
ject you may desire. 

This Bureau reads and clips 55,000 papers 
and other periodicals each month, and even 
if you are now a subscriber to some other 
clipping bureau, it will pay you to investi- 
gate the superior service we offer. Write 
for our book concerning Clippings and how 
they may be applied to your profit. We will 
send it to you free and quote you a Special 
Bargain rate for a trial month, if you will 
name the subject. You might also ask 
about our Daily Business Reports. Address 


International Press Clipping Bureau 
1425 Boyce Bullding, CHICACO,U.S.A. 





ANY MAN 


mechanically inclined, knows the advantage 
and necessity of keeping himself well in- 
formed as to the progress which is being 
made continually in the machinery world. 
Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this prog- 
ress. It is weil illustrated and interestingly 
written, and costs but $1.00 per year. Single 
copies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us 
his subscription at once, so that he may take 
advantage of our liberal offer. 

Send us’ $1.00, and we will send you 
Modern Machinery for one year, and 





we will also send you, free of all charges, one 
of our Improved Gravity Stylo Pens, an im- 
provement over the ordinary fountain pen. 


-»-- SUBSCRIBE AT ONCE.,. 








Modern Machinery Pub. Co. 
816 Security Building, Chicago, Ill. 
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The Only Publication 
in the World 





Devoted exclusively to Engineering as 
applied to Marine work is Marine 
Engineering 
TERMS OF SUBSCRIPTION 

Per Year Per Copy; 
United States. Canada and Mexico, $2.00 
Other Countries in Postal Union, 


2.50 
SAMPLE COPY FREE 


MARINE ENGINEERING 


17 Battery Place, NEW YORK, U.S.A. 


20 cents 
25 cents 
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Compressed Air.! 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
12mo, cloth, $1.50 
John Wiley & Sons, New York. 























matter. 
most authoritative character. 


One Dollar a Year 


THE ENGINEER 


Is a power-plant paper for engineers—for those who install, operate and 
care for machinery, whether steam, electric, gas or hydraulic. 

The issues of one year contain about one thousand pages of reading 
The articles are in the highest degree educational, and of the 
Every phase of every power plant subject 
is treated in a manner both popular and interesting. 


ISSUED TWICE A MONTH 


WRITE FOR FREE SAMPLE COPY 








THE ENGINEER PUBLISHING COMPANY 


355 DEARBORN STREET, CHICAGO 
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THE SLOGAN OF THE CAMERON #® 
‘© CHARACTER THE GRANDEST THING ”’ 


Where mine water is very gritty and the use of a 
plunger pump is prohibited on account of limited space 
or other circumstances, to secure the greatest dura- 


bility possible with a piston pump, we can supply the 






Cameron 
Removable 
Bushing 
Pattern Pump 
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“CAMERON 4 


\ 


Cameron Pumps are equally efficient with compressed air as 
with steam and are given the preference everywhere and used 
almost exclusively by the contractors in New York’s Subways 
and Tunnels. 


“Gameron Quality” 1s DISTINCTIVE IN ALL TYPES 


Our new complete Catalog ‘f K *’ contains interesting information. Send for it. 


A. S. Cameron Steam Pump Works 
FOOT OF EAST 23d STREET, NEW YORK 
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AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMPODYING LATEST 
IMPROVEMENTS 





ROCK DRILLS 
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Do You Want 
Clean CASTINGS 
at the Lowest Cost? 


IF SO, 
The * * 
Paxson- Warren 

SAND BLAST 
MACHINE 


will clean your Cast- 

ings cleaner than you 

ever had them. 
WILL DO IT 


Quickly and 
Thoroughly 


J. W. PAxson Co. 


Foundry Outfitters 
PHILADELPHIA, PA. 
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Clarifying and Cooling the New York 
Subway. 


The Engineering News, in a_ recent 
editorial on this subject, concludes with 
the following statement: “ The problem 
of ventilation of the Subway, then, is not 
a problem of sanitation, but a problem of 
keeping the Subway temperature down to 
a reasonable limit.” This logical view of 
the Subway trouble seems to have escaped 
the public and even the engineers who 
have been so free in their criticisms and 
suggestions. Tests are now going on by 
which “huge fans pump 15,000 cubic feet 
of air per minute upon perspiring trav- 
elers of the Subway,” in an effort to do 
what one of the New York papers charac- 
terizes as “fanning the microbes out,” 
when really the problem is one of tem- 
perature, and the only practical suggestion 
presented so far seems to be that of Mr. 
J. B. McDonald, the contractor, to inject 
cold water in the form of a fine spray 
in the tunnel over the centre of each track 


and over the roofs of the cars. The 


troubles in the Subway are not 
They are encountered usually in tunnels 
during the construction—notably in the 
case of the Simplon, where the tempera- 
ture was so high that life could not exist 
until cold water was sprayed into the 
headings. In the case of the Simplon, 
the longest railway tunnel in the world, 
a practically perfect system of ventilation 
existed because of the fact that an aux- 
iliary tunnel about 1o feet in diameter 
was driven within 50 feet of the main 
tunnel, and passages 
near the headings, by 


new. 


connecting were 


made means of 
which a constant volume of cool air was 
drawn in through the auxiliary tunnel 
and discharged near each heading, return- 
ing to the portal of the main tunnel, and 
in this way keeping up a constant current 
of outside air within the tunnel. Not- 
this ventilation, the high 


temperature was not reduced sufficiently 


withstanding 


to warrant the work being carried on, 
hence water, which has a high specific 
heat, was sprayed in the hot places, and 
the temperature was reduced to a4 prac- 
tical point. 

The Engineering News has taken pains 
to figure in an elaborate and thorough 
manner what the heating influences are 
in the Subway, but it must be plain to any 
casual observer that a large volume of air 
is boxed up at all points except at the 
stations, and that every influence in the 
tunnels is exerted to increase the tempera- 
ture nothing to The 
brakes, the electric motors, human bodies, 
electric lights, and such like, all tend to 
raise the temperature of the air, and it is 
a well-known fact that if air is confined 
and its temperature increased, its relative 


and decrease it. 


humidity is reduced, so that we have a 
condition of things in the Subway where 
the air is being constantly dried. This 
gives it the oven-like or baked feeling so 
uncomfortable to the passengers. We are 
glad that the Chief Engineer, Mr. Rice, 
has given heed to Mr. McDonald’s sug- 
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gestion, and that a test is to be made 
between two of the stations. Obviously 
the proper way to accomplish a result is 
to do it in the most economical manner, 
and while it is possible that there may be 
other means by which the air in the Sub- 
way may be clarified and cooled, yet the 
spraying system is the simplest, and it 
offers the most reasonable excuse for be- 
ing tried, because the expense of install- 
ing it is light and it is quite possible that 
the spraying need only be done during the 
night time, when the traffic is light and 
when the temperature of the air might be 
reduced sufficiently to last all day. Water 
should not only exercise a cooling influ- 
ence, but it should absorb noxious gases 
and particles of dust, and in washing 
down through the tracks it should clarify 
the broken stone, which serves now only 
to collect oil and dirt. A good deal de- 
pends upon the nozzles used, because it 
will not do to throw the water into the 
air in the shape of large globules. It must 
be a finely divided spray, and it is quite 
possible that the Subway engineers will 
adopt an atomizer consisting of a fine jet 
of compressed air forced at the point of 
the water nozzle, so that the water may 
be scattered into zrated particles and an 
added benefit received from the air used. 





The Panama Canal and Mr. Wallace. 

The unfortunate severance of relations 
between John IF. Wallace and the Pan- 
ama Canal is to be regretted. When it 
became known among engineers that Mr. 
Wallace had accepted the chief engineer- 
ship of this great work there was a wide- 
spread feeling of confidence and a unani- 
mous opinion expressed among engineers 


that the best man had been selected for 
the most difficult and important piece of 
construction undertaken during the cen- 
tury. Mr. Wallace had been trained in 
Western railway construction; of middle 
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age, of ripe experience, a man of strong 
physique, deliberate, able, a masterful ex 
ecutive, a business engineer and a man of 
honor, Since his appointment he has de- 
voted more than a year of his life to hard 
work on the Canal Zone, and his judg 
ment in respect to conditions on the Canal 
is better to-day than that of any one else 
knows Mr. Wallac« 
personally and all who know the facts in 


Every one who 


regard to the situation on the Canal will 
agree that Mr. Wallace has chafed under 
certain irregularities for which he was 
not responsible. His reputation was at 
stake; he knew that 
strictions,” political pull and other condi 


“governmental re 


tions beyond his power to prevent would 
ultimately lead to an extravagant cost, 
much delay in time, and a failure to per 
form this great work in a proper manner 
He had been living on the Canal with his 
family and had been subject to dangers 
from fever, holding out because he loved 
the work, and because of his loyal nature 
doing this against his own private interest 
and against the wish of his family. An 
opportunity came to him to accept another 
position, not necessarily antagonistic to 
his work on the Canal. 
mission to come North and have a private 


He asked for per- 
interview with his superior officer, the 
Secretary of War. 
granted and he came to New York to lay 
frankly and_ fully 


Permission was 
before the Secretary 
the situation on the Canal, his own per- 
sonal feelings about the matter, and_ to 
discuss, as any man might, what was best 
John 


F. Wallace had no intention when he 


to be done under the circumstances. 


came to New York to sever his relations 
with the Canal or to put the Government 
at a disadvantage. He was entitled to the 
private interview which he sought, but, 
instead of getting it, he was met by th: 
Secretary, attended by his lawyer and a 
stenographer. Under such circumstances 
he was unable to talk frankly and freely; 


hence Secretary Taft, at the Manhaitan 


Farm 
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Hotel from Mr. Wallace 
only a part of the situation, not the whole 
of it. As the Secretary declined to give 
him a private 


interview, got 


interview the presumption 
is that he had prejudged the case and 
had already made up his mind what he 
should do. The action he took has placed 
Mr. Wallace in the position of either at- 
tacking the Government and his former 
associates on the Canal, or taking the 
alternative position of keeping silence, ex- 
cept to disclaim any intention of placing 
the Government at a disadvantage or of 
“ dickering.” To a man of Mr. Wallace’s 
nature the situation must obviously be 
painful, yet no one who knows him well 
expects that he will ever strike back and 
involve others in order to justify himself. 
He is capable of standing an overload of 
rather than to defend himself at 
the expense of others. Time will justify 
him in the position he has taken. A 
character which has been built up to so 


abuse 


great a height cannot be thrown down in 
a day even by the guns of the United 
States Government. 


An Influeoce for Progress. 


The development of compressed air as 
a means of power transmission has been 
dependent on those companies which have 
manufactured the machinery and devices 
No better illustra- 
tion of this point can be found than in the 
history of the air brake and the Westing- 
house Air Brake Company. 


utilizing this power. 


There are 
other companies manufacting air brakes, 
but the Westinghouse interests have been 
particularly identified with the progress 
made and the Westinghouse engineers 
have been specially prominent in develop- 
ing the air brake to its present state of 
perfection. 

In perfecting the air compressor and 
the rock drill, the Ingersoll-Sergeant 
Drill Company and the Rand Drill Com- 
pany have been important factors. The 
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merger of these two companies in the 
Ingersoll-Rand Company has, therefore, 
a definite bearing on the future of com- 
pressed air. It means a union of valuable 
patents which will result in better ma- 
chinery. It also means a unity of effort 
part of the engineering experts 
who have brought this machinery to its 
present stage. With this unity of effort 
should greater and more rapid 
strides in improving the existing methods. 


on the 


come 





The Hammer Drill, 


One of the needs of the present day is 
a one-man machine drill, light and easy 
of transportation, fast and simple in opera- 
tion. To meet this need several inventions 
have been placed on the market. This 
issue of ComMpressED AiR contains a de- 
scription of one of these so-called “ ham- 
mer drills,” which seems to have proven 
its efficiency in this field. Its success will 
mark a distinct advance in the work of 
rock excavation, either below ground or 
in the open-cut. The common form of 
the rock drill has its place in rock exca- 
vation. There is, however, work which 
even the lightest form of the rock drill 
cannot do and which has 
hitherto required hand labor. <A visitor to 
the International Railway Congress had 
with him a sample of rock which he 
had been drilling by hand at the rate of 
8 inches per hour. A trial with the small 
“hammer drill” resulted in a hole 3 
inches deep in one minute. The difference 
is, however, not greater than has been 
shown in many other instances when hand 
drilling and machine drilling have been 
compared. The old question of hand drill- 
ing vs. machine drilling has long ago been 
decided in favor of the power drill. This. 
particular phase of the question is im- 
mediately answered as soon as the need. 
for and the efficiency of the “hammer 
drill” is proven. 


successfully 
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Study of a Riedler Air Compressor. 





The general type of machine which the 
writer is to discuss is shown in Figure I. 
As will be seen from the illustration, the 
machine has only one cylinder, the head 
end serving for the steam end, and the 
crank end the air compressor. There are 
two steam valves, B and C, of the Corliss 
type, which allow a very good control 
of the steam. The valve B regulates the 
cut-off and the valve C the release. 


A 


LS —— 


Tec. pressure 


The compressor end of the machine 
upon which we will devote our attention 
has a mechanically-operated oscillating 
inlet valve, D, this valve being so con- 
structed that a connection is made be- 
tween the cylinder and clearance space F- 
by means of the by-pass F, at the end 
of the compression stroke, the object be 
ing to equalize the pressure on both sides 
of the valve, thereby permitting the same 
to move more freely. The discharge valve 
G is so constructed that it opens auto- 
matically and is closed mechanically by 
the spring P. 








——_ nlf oniannians 
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Figure 2 shows the construction of this 
valve. A is the body and e the valve 
seat. The operation of the valve is as 
follows: After the piston has finished its 
suction stroke and is about to begin the 
compression, the pressure of the air in 
the receiver on the surface B holds the 
valve on its seat. As the pressure in the 
cylinder increases the pressure on the 
surface C also increases, thus decreasing 
the pressure which holds the valve on its 
seat. When the pressure in the cylinder 


is equal to that in the receiver there is no 
unbalanced air pressure acting on the 
valve to keep it closed. In other words, 
the pressure exerted by the air in the 
receiver on the surface B is exactly bal- 
anced by the pressure exerted by the air 
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Sfee pressure 








in the cylinder on the surface C. The 
resistance which the valve itself offers to 
opening must be first overcome before 
the valve opens; that is, there must be a 
slight excess of pressure in the cylinder 
before the valve can open. This excess 
of pressure acts on the surface C. 
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After most of the air has been dis- 
charged and the piston is very near the 
end of its stroke, the spring P, moving 
on a bolt screwed into the piston, as 
shown in Figure I, comes in contact with 
the valve on the surface g, closing it 
mechanically. The valve is held on its 
seat by this spring until the pressure in 
the cylinder is lower than that in the re- 
ceiver, after which it remains closed (due 


rg 


to the pressure in the receiver) until the 
pressure in the cylinder is again sufficient 
to overcome that in the receiver as well 
as the resistance of the valve itself. 
Referring again to Figure 1, it will be 
seen that the compressed air, after pass- 
ing through the discharge valve, is circu- 
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lated around the jacket of the steam end 
of the cylinder, thereby lessening the con- 
densation of steam on the inside cylinder 
walls. 





The general working of the machine 
having been explained, we will now turn 
our attention to a series of cards taken 
under various conditions. 
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Series I—Pressure in the receiver con- 
stant, rotative speed gradually increasing. 
Cards 1, 2 and 3 are those taken from 
the air end; 4, 5 and 6 those from the 
steam end, and 7, 8 and 9 the valve cards. 
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Taking the cards 1, 2 and 3, from the 
air end, we note the sudden drop in press- 
ure at 4. This is caused by the expan- 
sion of the air in the chamber E after 
the cylinder has been connected to this 
space by means of the by-pass F (see 
Figure 1). The fluctuation in the press- 
ure in the receiver is due to the single 
action of the piston. It will be seen that 
the suction valve is opened somewhat too 
late in cases 2 and 3. This is due in part 
to the construction of the compressor, it 
being more efficient under the conditions 
shown by card 1, namely, 5 atmospheres 
pressure in the receiver and 60 revolu- 
tions per minute. 





Let us now consider the action of the 
discharge valve with increasing speeds. 
At 60 revolutions per minute (see card 7) 
the action of the discharge valve seems 
to be fairly good, although the closing of 
the same by the spring has a tendency 
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to cause the valve to vibrate; this can 
be seen by referring to the card at a. 
This tendency to vibrate becomes more 
marked with an increased speed, as can 
be seen on cards 8 and 9. 
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Further, the resistance which the valve 
offers to opening increases with the speed, 
necessitating an increase of pressure in 
the cylinder (assuming a constant press- 
ure in the receiver, as was the case for 
cards 7, 8 and 9) before the valve opens; 
this means that the valve must open later, 
as is seen to be the case by reference to 
cards 7, 8 and 9g. Further, the valve is 
always closed by the spring at the same 
period of the stroke, which means: that, 
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in order to maintain the same velocity of 
the air through the discharge valve when 
the speed is increased (naturally within 
certain limits), the average lift of the 
valve must be increased. In increasing 
the speed from 60 to 93 revolutions per 
minute a slight increase in the lift is 
noticeable; on the other hand, an increase 
in speed from 93 to 120 accompanied by 
no increased lift. Thus the valve opens 
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later and more rapidly with increased 
speeds and is closed at the same period 
-of the stroke, which means a marked in- 
crease in the velocity of the air through 
‘tthe valve. This limits the use of this 
‘type of machine to cases where the varia- 
‘tion in pressure and speed is slight. In 
other words, this type of machine must 
be designed for a certain speed and press- 
ure, a deviation from which may cause 
a considerable loss in efficiency. This 
seems to the writer to be one of the de- 
fects of this type of valve for this class 


of machines, and he favors the use of 
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such valve as described in_ his 
article, “A Study of Air Compressor 
Valves” (see Compressep Air for No- 
vember 19, 1904). 

We now come to the second series of 
tests in which the conditions were some- 
what different. 

Series I].—Revolutions per minute con- 
stant, but pressure in the receiver varied. 

Cards 10, 11 and 12 were taken at 134 
revolutions per minute and with an abso- 
lute pressure in the receiver of 3.5 atmos- 
pheres; cards 13 and 14 at about the same 
speed, viz., 130 revolutions per minute 
and 6 atmospheres pressure in the receiver. 
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Referring to card 10 it will be seen 
that the deviation of the suction line from 
the atmospheric line is more marked than 
in the previous cases, showing that the 
machine does not work as well under 
these conditions. The same effect is 
noticeable at A as previously—the press- 
ure in the receiver becomes more constant 
with the increased speeds. Card 13 shows 
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less variation at B than card 10; also the 
pressure in the receiver is practically con- 
stant. It would seem that the machine 
was designed for a pressure of between 
5 and 6 atmospheres in the receiver, as 
at this pressure the best cards are ob- 
tained. Cards 11 and 14 show the same 
vibration at a due to this method of clos- 
ing the discharge valve. 
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In conclusion it may be said that this 
method of mechanically closing the dis- 
charge valve is by no means efficient and 
shows defects which should not be notice- 
able in this form of machine. 


ArTHUR P. HAL. 


Compressed Air Locomotives for Mine 
Haulage.* 

The problem of getting coal from the 
working face to the surface in the most 
economical way is one of the most serious 
which the mine manager has to solve. 
Compressed air locomotives are one of 
the means of solving this problem. That 
they have many advantages for work of 
this character 1s obvious. ‘They are fire- 
less, smokeless and odorless—three very 
desirable qualities underground, where 
fire is one of the greatest dangers and 
pure air a necessity. 

The only objection to this system of 
haulage is the cost of buying, installing 
and operating air motors, and making the 
entries or gangways large enough for 
them to pass through, which is generally 
supposed to be high. An installation in- 
volves not only locomotives, but a boiler 
plant, a high-pressure air compressor, and 
a pipe line that will convey the high- 
pressure air safely and without undue 
loss or leakage to charging stations so 
located that the locomotives can cover 
the desired territory without danger of 
getting out of air. All of these details 
have been worked out, and are in every- 
day service in some of the largest coal, 


*By C. B. Hodges in the Mining Magazine. 
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iron, copper, lead and gold mines in the 
world. Compressed air locomotives have 
been built of all shapes and sizes—in 
weight from 8,500 pounds* to 42,000 
pounds; for gauges of 18 inches to 56% 
inches; in width from 39 inches to 9g feet; 
in height from 3 feet up to 10. High- 
pressure compressors are also built to suit 
all conditions. The most common type 
in the coal fields is the three-stage 
straight-line, with a single steam cylinder. 
Where higher economy is desired, the 
same machine may be equipped with com- 
pound steam cylinders; or the duplex or 
cross-compound type of steam engine, 
with either Meyer or Corliss valve gear, 
may be combined with four-stage air 
cylinders; or the compressor may be ope- 
rated by electricity or water power. All 
of these designs have been worked out, 
and most of them are in everyday service. 

The pipe line is no less important than 
the compressor and locomotive. It has 
received just as much attention, and there 
are miles of pipe ines from 2 to 6 inches 
in diameter carrying air at 1,000 pounds 
pressure that do not lose by leakage 1 
per cent. of the air delivered to them; 
and on account of the care exercised in 
the manufacture, inspection and installa- 
tion of these pipe lines, failures are less 
frequent than with steam and air lines 
for lower pressures, and have never re- 
sulted in loss of life or serious injury. 
The charging station is simply a tee in 
the pipe line, together with a stop and 
bleeder valve and a flexible metallic coup- 
ling. With the usual designs, the loco- 
motive does not stand more than a minute 
or two at the charging station to receive 
a charge of air; and as the best com- 
pressed air locomotive will travel from 
3,000 to 10,000 feet with one charge, the 
time required for charging is not worth 
considering under the usual conditions of 
mine haulage. 

Compressed air locomotives were first 
built in 1890. To-day they are being built 
at the rate of 40 to 50 per year, and there 
are several hundred in constant use. They 
have passed through the experimental 
stage, and the results to be obtained, 
and the cost of obtaining them, can be 
predicted with as much certainty as with 
any other class of machinery. 

When the superintendent of one of the 
largest mines in the United States pur- 
chased his first compressed air locomo- 
tive, he felt the moving of 2,000 tons daily 
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an average distance of about 1,200 feet 
would probably cost him more money 
than his existing equipment of steam 
locomotives, but that the peace of mind 
due to reduced risk of fire justified the 
additional expenditure. The compressed 
air locomotive was much heavier and 
more powerful than the steam locomotives 
previously employed. When installed, i 
did in eight hours work which required 
twenty-four with the less powerful steam 
locomotives. Cheap fuel burned under 
economical stationary boilers replaced ex- 
pensive fuel burned under the rather 
wasteful boilers of small steam locomo- 
tives. He put in larger cars and im- 
proved the dumping arrangements; the 
final result was the luxury of peace of 
mind and a saving of $20 a day. 

Special conditions in the above instance 
gave the compressed air locomotive spe- 
cial advantages. The steam locomotive 
is in most cases cheaper to buy, and, if 
we include the interest on the investment, 
cheaper to operate. Air haulage is so 
simple, safe, easily operated and so sel- 
dom heard from at the head office after 
its installation, that it seems as though it 
must be expensive. In some cases the 
first cost is higher than with other forms 
of haulage, though, as compared with elec- 
tric locomotives, the difference is quite 
frequently more apparent than real, be- 
cause, in making the initial installation 
with air a sufficient quantity of pipe or 
large steel tanks must be purchased, in 
order to provide an adequate stationary 
storage for the compressor to pump into 
while the locomotives are in motion, and 
ready to deliver instantaneously to the 
locomotive a quantity of compressed air 
sufficient for the next trip. The expendi- 
ture for additional pipe to extend the sys- 
tem is comparatively slight, since much 
smaller pipe can be used and since the 
locomotives travel from 3,000 to 5,000 feet 
beyond the last charging station; whereas 
with electricity exactly the reverse is the 
case, as the wires must be in place on 
every gangway before the locomotives 
can be used. When the locomotives are 
operating close to the generator, the wires 
may be not only short, but small and 
light; but as the distance increases the 
wires must not only be longer, but also 
heavier. For a given drop in voltage it 
requires four times as much copper to 
transmit a given amount of power twice 
the distance, nine times as much copper 





for three times the distance. There are 
methods of overcoming this difficulty with 
high-voltage alternating currents and 
rotary transformers, but they all cost 
money, and a careful estimate of the total 
cost of the haulage under both systems 
when they have been extended to the lim- 
its of the field should be substituted for 
the easier but less accurate method of 


comparing bids for doing a_ specified 
amount of work under existing condi- 
tions. 


The cost of operating compressed air 
locomotives, if they are properly con- 
structed, is generally less than with any 
other form of haulage. Mule-drivers, 


boys and laborers are in a short time 
transformed into successful runners of 
compressed air locomotives. ‘The neces- 
sary repairs can be made by the mine 


mechanics, the renewing or returning of 
the tires being in most cases 75 per cent. 
of the total cost of all repairs for the 
entire plant. This is only true when the 
work is properlv done in the first place. 

Pipe, to be durable, tight and safe under 
1,000 pounds pressure, must be heavy 
enough and made of good material; spe- 
cial socket flanges, fittings and valves are 
required, 

Tanks to contain air at a pressure of 
800 or 1,000 pounds must be made from 
good steel and the workmanship must be 
of the highest order; drilled or reamed 
holes for all rivets; rivets of large diam- 
eter and plenty of them, to correspond 
with the thick plate necessary for such 
pressures; a powerful hydraulic riveter, 
capable of causing such rivets to fill the 
holes and at the same time bring the 
heavy sheets into close contact; bending 
rolls and a flanging press capable of hand- 
ling plate up to 1% inches thick; and last, 
but by no means least, a rigid inspection 
of the finished tank, which will not allow 
it to leave the shop until it. will stand 
for hours under a hydraulic test pressure 
of 25 or 30 per cent. in excess of the 
working pressure without losing a single 
drop. A regulating valve on the locomo- 
tive that will regulate and maintain a con- 
stant pressure at the throttle valve, as the 
locomotive will either slip and waste air, 
or else be short of power, if this essential 
part does not perform its work in a 
proper manner. Compressor, charging 


stations, valves and fittings all made spe- 
cially for this service. ; 
of the features of 


These are a few 
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successful compressed air haulage installa- 
tion. Every detail has been worked out 
successfully and can be seen in operation. 
But the heavy repair accounts and other 
troubles which some mine operators have 
had to stand after entrusting such work 
to locomotive and compressor builders 
who only take an occasional contract for 
equipment of this character, is a strong 
argument in favor of placing the work in 
the hands of those who are making and 
have made a regular business of it. 

Simplicity in design, construction and 
operation is, or should be, the aim of 
every builder of mine equipment, and this 
is more fully emphasized in the air loco- 
motive as generally introduced to-day 
than maintains with any other system of 
mechanical haulage for mine service. 

The only other item of expense 
steam or other power to operate the 
pressor. 


is the 
com- 


The advocates of electric locomotives 
claim that their efficiency is two or three 
times as high; and so it is, occasionally, 
when the locomotive, generator and engine 
are all working at their most economical 
load. But, unfortunately for them, this 
condition does not exist for any consider- 
able length of time. Go into the power- 
house of any mine where electric locomo- 
tives are used and watch the pointer on 
the ammeter. Much of the time the en- 
gine will be seen puffing steam out of the 
exhaust pipe without indicating that it is 
performing useful .service. With com- 
pressed air, on the other hand, every revo- 
lution of the compressor counts. ‘The air 
goes into the pipe line and does not get 
out until it does useful work in the cylin- 
ders of the locomotive. For brief periods 
throughout the day the efficiency of the 
electric system is much higher than that 
of the compressed air, but this is not true 
for an all-day average. The electric fuel 
bill will generally be either a little higher 
or a little lower than with compressed air 
haulage—higher when the demands for 
power fluctuate within relatively wide 
limits and lower when the demand is more 
uniform. 

While only of recent introduction, and 
with but few friends in the past to exploit 
it, compressed air is to-day widely recog- 
nized as one of the most useful, simple 
and reliable agents for mechanical haulage 
for operations both above and below the 
earth’s surface. 
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Modern Production and Application of 
Compressed Air.* 


Looking through any large manufactur- 
ing plant to-day one is astonished at the 
number of pneumatic appliances in use. 
The slow, laboring thud of the hand ham- 
mer has given way to the buzz of the 
pneumatic tool, and noting the ease with 
which these tools are handled the modern 
manufacturing establishment presents a 
very different appearance to the old-fash- 
ioned shop. The general tone of the mod- 
ern shop is businesslike and the applica- 
tion of compressed air to various pneu- 
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matic appliances has revolutionized many 
manufacturing industries. The gain has 
been universal—to the laborer, by reliev- 
ing the drudgery; to the producer, by low- 
ering the cost of production; to the con- 
sumer, by supplying him with a better ar- 
ticle at a lower cost. 

At the present time there is no branch 
of engineering receiving more attention 
than compressed air (and its applica- 
tions) merited by its steady development 
and great possibilities. The value of com- 
pressed air as a motive power is directly 
due to its transmission qualities and its 
comfort to the operator. It has given a 
flexibility to the manufacturing plant hith- 


* From Canadian Machinery. Illustrations shown 
through the courtesy of the Canadian General 
Electric Co., Ltd. 
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erto impossible, for, the mains once laid 
and convenient openings provided, any 
tcol may be used at any part of the shop. 
The value of this is at once apparent, be- 
cause whatever was formerly done by hand 
or moved to the stationary tool, is accom- 
plished on the spot in far less time and in 
a better manner by the pneumatic tool. 
Where the use of steam was prohibitive 
on account of the condensation difficulties, 
the discomfort to the operator, and the 
impossibility of designing tools for efficient 
operation, compressed air is being used 
with most gratifying results. Its only rival 
from the standpoints of transmission, 
adaptability, cost of installation and main- 
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tenance is electricity, but in many appli- 
ances the air tools have undisputed pref- 
erence. 

Compressed air in mining and quarrying 
operations has long been appreciated, but 
only of later years has the development 
of numerous pneumatic appliances brought 
it into the greater industrial world. This 
development has been slow, but in view 
of the wide interest now being mani- 
fested, there is every reason to anticipate 
that the already high efficiency of the tools 
will be advanced and many more appli- 
ances designed with a view toward widen- 
ing the sphere of usefulness of this valu- 
able power. 

No modern foundry, structural, boiler 
or machine shop is complete without its 
complement of air tools, and in these 
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branches of industry compressed air has 
made its greatest strides. The illustra- 
tions in this article were taken in the 
above departments of the Davenport 
Works of the Canada Foundry Company, 
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Limited, Toronto, and the percentages of 
saving shown are the averages of a num- 
ber of operations. 

Referring especially to the applications 
illustrated, the pneumatic hammer stands 


first as the most serviceable tool. For 
chipping castings and boiler plates it 
shows a saving over hand chipping of 70 


per cent. and in its most important field, 
the boiler shop, the results are almost in- 


credible. The following table will give a 
fair idea of what this tool: has accom- 
plished : 
Per cert. of 
Class of Work cost saved. 
REET oon Kee pS a wise wikis eee woes 68 
SS Re ee ere 76 
Chipping flue sheet. ae 85 
Cutting off stay- -bolt heads...... 60 
Cutting out broken fire-box stays. 72 


Next in importance in the boiler shop 
is the pneumatic drill, which for general 
work shows a saving of 75 per cent. to 80 
per cent. In addition to these — this 
department of the Canada Foundry Com- 
pany is equipped with a hydro-pneumatic 
accumulator, supplying power to a large 
flanging press, punches, including manhole 
and handhole punches, shears and a bull 


riveter. 

The pneumatic drill and reamer, as 
shown in the illustration, is invaluable for 
such work as cannot be conveniently 


The breast 
Saving in cost 


placed under the drill press. 
drill shows over 9c per cent. 
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and time over the old ratchet hand drill, 
and the following results are fair averages 
for the post drill: 

Per cent. of 


Class of Work. cost saved. 


General machine shop work..... 78 
General boiler shop work........ 76 
FUMING TOT StaYS. .. 00.04.00 s60660. 52 
Tanpme “or stays.....<...0..... 66 
Reaming crown sheet............ 72 
Pacing steam pipes.............. 77 
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The illustration from the structural shop 
shows one form of stationary pneumatic 
yoke riveter. Several portable riveters are 
also used and each type has its special ad- 
vantages. For heavy work the portable 
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type is unquestionably quicker. The sav- 
ing with these tools over hand work is 
about 66 per cent. 

There is a still more efficient hydro- 
pneumatic riveter not as yet in general use, 
in which the vertical adjustment is con- 
trolled by a three-way valve, and the ham- 
mer stroke by a foot valve. 

Although compressed air is best known 
in connection with the mining, quarrying 
and mental working industries, there are 
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gines, hoisting engines, pumps, etc., has 
obviated the difficulty of long steam trans- 
mission, while its direct application for the 
purpose of cleaning electrical machinery, 
car cushions, carpets, etc., the refining of 
asphalt, the agitation of syrups in the 
sugar refineries and slag in the cement 
works, the aerating of liquids, and for the 
raising of water from deep wells, is show- 
ing highly satisfactory results. 

The following figures showing percent- 
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hundreds of other applications showing 
large savings and no less important in their 
particular duties. Amongst these are the 
following pneumatic appliances: 

Hoists, accumulators, locomotives, 
brakes, jacks, cranes, ejectors, elevators, 
sand blast apparatus, painting apparatus, 
dump cars, sanders for locomotives, bell 
ringing apparatus, flue cleaners, glass and 
metal blowers, stone cutters, copying and 
straightening presses, street sweepers, 
block signals, canal locks operation, etc., 
etc. In addition to these, the application 
of compressed air to many stationary en- 
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ages of saving with miscellaneous pneu- 
matic appliances, may be interesting: 

Per cent. of 
Class of Work. cost saved. 
Painting box cars 69 
Painting cartrucks 88 
On passenger cars 68 
Cleaning tanks 92 
Cleaning cushions 51 
Pressing brushes 69 
Cutting off stays 85 


Tool. 
Paint sprayer 
Paint sprayer 
Paint burner 
Sand blast 
Air jet 
Driving box press 
Stay bolt nippers 


The application of the air brake to street 
cars is at present receiving particular at- 
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tention. The numerous accidents, due in 
part to the sluggishness of the hand brake, 
are bringing home to the street railway 
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railway service, where the suburban lines 
requiring numerous quick stoppages were 
most benefited by the advent of the air 
brake, in street service, where the stops 
are much more frequent, the gain is more 
apparent. There are two methods of gen- 
erating compressed air for this service, 
both of which have been successfully car- 
ried out. One is by having separate gen- 
erating units under each car, and the other 
by having generating units distributed at 
long intervals throughout the system from 
which storage tanks under the cars are 
filled. The Canada Foundry Company re- 
cently equipped a number of Montreal 
street cars in the former manner, and the 
result has been eminently satisfactory. 
Referring briefly to the modern produc- 
tion of compressed air, the Canada Foun- 
dry Company has lately developed a new 
compressor, a cut of which is printed here. 
This machine has several new features and 
represents a marked advancement in this 
class of machinery. It is entirely self-con- 
tained on a strongly ribbed box frame. 
A central crank and connecting rod are 
used and the crank end is completely 





STRAIGHT LINE. AIR COMPRESSOR, NO. 762, TYPE I. RECENTLY DEVELOPED BY 
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companies the necessity of a more efficient 
device for this important duty. That the 
air brake, so indispensable to the larger 
railways, will fill this need, has been 
proved beyond experiment. Many long 
distance trolley lines and some street lines 
are already equipped, and just as in steam 


enclosed. Provision is made for easy 
access to adjustable parts. The crosshead 
moves in a bored guide and has adjustable 
shoes at top and bottom. A large oil res- 
ervoir is situated in the main frame at the 
crank end and a disc mounted on this 
crank shaft dipping in this reservoir con- 
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veys oil up to a scraper resting on the main reservoir and is used over and over 
disc rim, which guides the oil to a smaller again. The enclosed end is specially con- 
reservoir. At slowest speed sufficient oil structed with a view to preventing any 
is raised to this “head” to supply main splashing or leakage of oil. 





AIR CYLINDER SECTION. 
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INDICATOR CARD FROM 12 X I2 x 18, TYPE I COMPRESSOR. BUILT BY THE CANADA FOUNDRY COMPANY. 





bearings, crank pin, eccentrics, crosshead The steam cylinder is covered with heat 
pin and guides, with continuous streams of retaining material and the main valve is 
oil. After passing over the wearing sur- fitted with Meyer adjustable cut-off plates. 
faces the oil flows back by gravity to the A section view of the air cylinder is re- 
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produced here and an air indicator card 
from one of the machines recently built. 
The section view of the cylinder shows 
that special attention has been given to 
clearance and water jacketing. The outlet 
valves are the ordinary poppet type except 
that when open the bronze guide supports 
the valve down to the bottom. The inlet 
valves are weldless, annular rings of steel 
mounted on steel balls. There is one 
valve in each head and they are prevented 
from being drawn into the cylinder by 
solid lugs on valves and heads. Light 
springs. are used to close them at the end 
of the stroke. The high volumetric eff- 
ciency obtained with these valves is dem- 
onstrated by the indicator card shown. 
The indicator card also shows effective 
cooling and ample outlet area.. The same 
design has been carried out in the duplex 
compound types, and this company is pre- 
pared to supply self-contained, self-oiling 
compressors of this kind for all duties, 
with either plain slide or Corliss steam 
valves. 

The aim of the manufacturers has been 
to produce a compressor second to none, 
and the result is a highly efficient, simple, 
self-oiling, self-contained machine, not re- 
quiring an expensive foundation nor high 
erection charges. 


Drainage of the Interborough Rapid Transit 
Railroad under the Harlem River. 


Probably one of the most important 
engineering problems encountered in the 
building of the New York Rapid Transit 
Subway was the construction of the two 
tunnels, or tubes, under the Harlem 
River. These two tubes, through which 
the subway trains are to run regularly 
from the Lexington avenue subway, con- 
tinuing to The Bronx subway, were con- 
structed on an entirely new engineering 
principle, having been built of concrete 
above ground and then sunk to the bot- 
tom of the river, instead of having been 
forced through the mud under the river 
bottom, as has been done in such work 
heretofore. These twin tubes are 641 feet 
in length and are 16 feet in diameter, the 
top of the tunnel being 20 feet below the 
low-water mark. Before the tubes were 
put in place, the engineering department 
of the subway contractors devised a sys- 
tem for the drainage of the seepage, or 
the water percolating through the walls 
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of the tubes, and also in case of emer- 
gency arising from a sudden inrush of 
water in the event of the breaking of a 
water main. The drainage and pumping 
system adopted, and the precautions taken 
te meet the possible conditions, are 
graphically described and explained in the 
accompanying illustration. 

Illustration Figure 1 shows a sectional 
view of the tunnel, looking southwest and 
showing the arrangement of the pumps, 
which are in position in both of the tubes 
at the junction of the subway and mouth 
of the tunnel at Harlem River. Special 
pumps were adopted for this service, hav- 
ing been especially designed and built by 
The A. S. Cameron Steam Pump Works, 
having their general offices and works at 
the foot of East Twenty-third street, 
New York. A longitudinal arrangement 
of the piping and connections for the 
pumps is shown on the right hand side 
of this illustration. 

Figures 2 and 3 are reproductions of 
photographic views taken in the tubes, 
and show the inside constructions of the 
tunnel, with pumps in position. In the 
first of these two views a portion of the 
end of the concrete archway is shown, 
and it is at this point where the two tubes 
are joined and the double tracks continue 
in one tunnel. 

Figure 2 shows two of the pumps in 
position on concrete foundations, with 
the arrangement of piping and connections, 
Four of these pumps were installed, be- 
ing of the size 12 by 12 by 18, and are 
of the simplex single cylinder pattern, 
having the Cameron regular pattern steam 
end, which is equally efficient with com 
pressed air or with steam, the motive 
power for these pumps being compressed 
air. Each of these pumps have their 
separate air lines to the compressor plant, 
which is situated over three-quarters of 
a mile away, above ground. The pumps 
are controlled automatically by separate 
floats located in the tunnel. The auto- 
matic float for one of the pumps is shown 
in the illustration along the wall on the 
left hand side. The other pump, in the 
distance, has its automatic float nearer 
the floor and attached to the pump. An 
air reservoir 16 inches in diameter by 36 
inches long is arranged in the air pipe 
line at the throttle of each pump. The 


suction piping is also shown extending 
into the pump, the top of which is pro- 
tected by iron gratings. 
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Figure 3 defines more clearly the out- 
side construction of the pumps, the dis- 
tinctive feature of which is the construc- 
tion of the water cylinders, which neces- 
sarily are very compact, owing to the 
limited space allotted to them, the ex- 
treme width being only 19 inches; never- 
theless they have ample water valve area. 
The water valves are set in removable 


FIGU 


valve decks, allowing them to be easily 
removed with minimum time cost. The 
suction valves are placed under the water 


cylinder, and the discharge valves are 
shown above the water cylinder. 
Each of the pumps are separately and 


independently connected and are also de- 
signed with the suction and delivery 
flanges looking fore and aft, permitting 
the arrangement of the suction pipes as 
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shown, with the pipes running under the 
“air end,” and the foot under the air 
end made in two parts, straddling the 
6-inch suction pipe, permitting the piping 
to be readily removed. Each of these 
pumps is capable of delivering 600 gallons 
of water per minute while running at a 
normal speed, with an air pressure at the 
throttle of about 70 pounds per square 





inch, and a total lift of 7o feet. The 
capacity could be increased to 1,000 gal- 
lons per minute in case of emergency. 
The valve chambers are so constructed 
as to permit of easy access for inspection 
and necessary repairs. The water piston 
rods are of composition, and owing to the 
liability of the water being dirty and very 
gritty, the water cylinders are constructed 
with removable composition metal bush- 
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ings. The suction pipes of the pumps 
are supplied with Cameron strainers of 
the gooseneck pattern to keep out the 
dirt and rubbish and to insure the prim- 
ing of the pumps by keeping the suction 
chambers filled with water; thus the cyl- 
inders will be flooded with water at all 
times, permitting the pumps to be started 
up at any time by the automatic floats. 


service; the inflow of water being entirely 
taken care of and causing but a slight 
interruption in the completion of the 
work. 

Another meritorious feature of these 
pumps, as well as in all types of Cameron 
pumps, is found in the design and con- 
struction of their operating mechanism, 
which has but few working parts, and no 





FIGURE 3. 


In the event of the water rising, each of 
the pumps would immediately start pump- 
ing as soon as the water would reach the 
float level. 

These pumps have already been severely 
tested, owing to the discovery of water 
in the turmel some time ago, when tempo- 
rary piping and connections were hur- 
riedly made and the pumps were pressed 
into use at short notice, being in operation 
day and night, and performing good 


outside valve gear or rods to become 
broken or to get out of alignment. 

Floating timbers and debris, which are 
oftentimes the cause of damage to sub- 
merged pumps can do no harm to Cam- 
eron pumps, as the working parts are not 
exposed. Often a Cameron pump has 
been submerged under water for weeks 
and has kept right on pumping to the 
limit of its capacity until it has cleared 
the shaft or mine. 
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Gas Compressing Plant at Hundred, W. Va. 





The United States Steel Corporation at 
its plants near Pittsburg consumes about 
65,000,000 cubic feet of gas per day, which 
comes through hundreds of miles of pipe 
from the natural gas wells of Western 
Pennsylvania and West Virginia. When 
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This plant consists of two compressors 
supplied with steam from six boilers. 
These are horizontal water-tube Cahalls 
of 250 horse-power capacity, set in bat 
teries of two. Each battery is provided 


with a_ self-supporting steel stack 54 
inches in diameter and 60 feet high. The 
boilers burn natural gas, each being 
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FIG. I—BOILER-ROOM AT THE 
the wells were first opened the natural 
pressure of the well was sufficient to pro- 
duce the flow through the pipe, but as the 
gas was exhausted from the wells the 
pressure fell, and it became necessary to 
install compressors to deliver it. 

A typical compressing outfit for this 
purpose is located at Hundred, W. Va. 


HUNDRED, W. 


VA., COMPRESSING PLANT. 


equipped with five burners of special de- 
sign, and five steam jets in each boiler 
are used to facilitate the proper mixing 
of the gas and air. Combustion under 
these conditions is said to be as near per- 
fect as possible. 

Figure 1 is a photographic view of the 
boiler-house, in the end of which are lo- 








COMPRESSED AIR. 3576 


cated some of the auxiliaries. The feed 
water reaches the boilers through a Coch- 
rane open heater at 210 degrees Fahr. 
Steam from the feed pumps, the con- 
denser pumps and the electric light engine 
is passed through this heater, and the 
piping arrangement allows the hot well 
water to also be passed through the 
heater. The piping arrangement allows 
for all possible contingencies, for feed 
water may be drawn from either the cold 
water reservoir, the hot wells or through 
the heater. 


FIG, 3—GENERAL VIEW OF 


The steam piping is of wrought iron, 
and all joints over 3 inches are flanged. 
The flanges in the 10-inch steam line are 
of rolled steel and peened to fit. 

The main steam line consists of a closed 
loop of 12-inch pipe with long-radius 
bends. Along one side are the 8-inch 
lines to the boilers, while along the other 
side are the 10-inch branches to the com- 
pressors. Branch pipes to the auxiliaries 


are taken from this loop. Such an ar- 
rangement is simple and at the same time 
allows easy manipulation. Expansion is 
taken care of very nicely without the use 
of any expansion joints or extra loops. 
The compressors are the Rand Drill 
Company’s cross-compound, heavy-duty 
type, with steam cylinders 32 and 60 
inches in diameter, air cylinders of 21 
inches and a common stroke of 60 inches. 
They have a capacity of 15,000,090 cubic 
feet of free gas per day of twenty-four 
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hours, running at 50 revolutions per min- 
ute. The capacity of both compressors 
is, therefore, 30,000,000 cubic feet. The 
intake pressure is 50 pounds per square 
inch, and the discharge pressure 300 
pounds, thus developing about 3,000 horse- 
power in both compressors. Steam enters 
the high-pressure cylinder at 150 pounds 
pressure, and the cut-off for the condi. 
tions mentioned is made _ one-quarter 
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stroke. A view of one of the com- 
pressors from the high-pressure side is 
shown in Figure 3. The vertical separator 
seen in Figure 3 | is a Sweet. A 20-inch 
exhaust pipe leads the exhaust steam to a 
jet condenser made by the Snow Steam 
Pump Works. The steam end of the 
compressor is a regular type of Corliss 
with a reheating receiver between the two 
cylinders. The gas cylinders have poppet 
inlet and poppet outlet valves of special 
design, which allow a free and easy pas- 
sage to the air. 

The inlet valves of the compressors are 
of special construction to prevent them 
from being sucked into the cylinder, and 
the top and ends of the cylinders are 
hooded to form a closed passage for the 
gas from the inlet pipes to the inlet valves. 
The discharge is from the side of the cyl- 
inders. At the point where the discharge 
enters the main pipe line the pipe is 
tapped for an inch pipe, which leads to 
the compressor house and to a gas press- 
ure regulator which works in conjunction 
with the speed governor automatically on 
the cut-off by which the speed is con- 
trolled. 

As before stated, the gas outlet is at the 
bottom of the cylinders, and each dis- 
charge leads to the outside of the building 


and thence along the bed of the stream 
shown, to a point where they join in a 
common main. The simplicity which 


characterizes the steam piping is also evi- 
dent in the gas piping, and provision is 
made in the suction pipe to deposit any 
sand which may come along with the gas. 

By having the discharge lines at the 
bottom of the cylinder, the expansion 
caused by the heat of compression is bet- 
ter taken care of. 

Eighteen million cubic feet of gas per 
twenty-four hours are delivered thropgh 
10 and 16 inch pipe for a distance of 90 
miles. 

Condensing water is furnished from the 
stream, in the bed of which the plant is 
located, and in which the amount of 
water available may vary from almost 
nothing to a flood, so that storage capac- 
ity had to be provided for in the form of 
the pond shown. The capacity of the 
condensers at moderate speed is 35,000 
pounds of steam per hour, and condens- 
ing water is conveyed in an open sluice 
to the reservoir. The water runs through 
the sluice in a thin layer, which, with its 
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circulation in the pond, is sufficient to 
cool it. Cooling of the compressed gas 
is accomplished by its passage under the 
bed of the creek before joining the main 
discharge line.—Power. 





Sewer Tunneling with a Shield in Cleveland. 


The sewer work in Cleveland has been 
remarkable for many interesting features 
which have been described in this journal, 
and at the present time presents another 
unusual condition. At one place a main 
sewer lies for about a mile along one side 
of the right-of-way of the Lake Shore 
& Michigan Southern Ry. Co., and the 
privilege to build the sewer here was only 
obtained by agreeing to comply with many 
conditions making the work expensive. 
An interesting account of the undertaking 
was contributed by Mr. J. M. Estep to the 
last number of The Polytechnic, the 
students’ journal of the Rensselaer Poly- 
technic Institute, from which the follow- 
ing notes have been taken: 

After the construction of the sewer had 
been begun the railway company insisted 
that 9-inch Wakefield sheet piling be used 
instead of the 2 and 3-inch sheeting speci- 
fied in the contract for the work. As a 
result of this action on the part of the 
railway company the cost of the work was 
increased about $21 per linear foot. 

The top width of the trench was about 
20 feet and the average depth about 4o 
feet. The upper set of sheet piling was 
28 feet long. The excavation consisted of 
dry sand, wet sand, quicksand and clay 
and sand mixed. The sheet piling was 
well-driven, but in passing a one-story 
brick building used as a machine shop, 
enough of the quicksand found its way 
through and under the sheeting to cause 
a settlement in the foundation of the build- 
ing, and, in consequence, large cracks de- 
veloped in the brick walls, opening up sev- 
eral inches in width at different points. 
A few hundred feet east of this place is 
a large three-story brick building used for 
manufacturing purposes, located within 
a few feet of the line of the trench, and 
it was feared that the safety of the build- 
ing would be endangered by constructing 
the sewer in open cut, and after due con- 
sideration it was decided to build the re- 
mainder of the contract, about 1,100 feet, 
in tunnel. This plan was finally adopted. 


The work progressed nicely, more rapidly 
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than open-cut work, and the construction 
was so thorough that not the slightest set- 
tlement occurred in passing the factory, 
and no settlement occurred anywhere in 
the tracks of the railway company; but, 
where the sewer was constructed in open 
cut, bills to the amount of hundreds of 
dollars were paid to the railway com- 
pany for repairs made to their tracks on 
account of settlement caused by the sewer. 

Owing to the many evident advantages 
of tunnel construction over open-cut work 
it was decided to build the section adjoin- 
ing the one above referred to in tunnel 
by the same method and of the same con- 
struction. In the fall of 1904 the railway 
company built two additional tracks, one 
on each side’ of its two main tracks, so 
that one of the tracks came within a 
couple of feet of the line of the sewer 
trench, and it would have been impossible 
to have done the work in open cut without 
violating the State law, which does not 
allow any obstruction to be placed within 
6 feet of the track. 

The cost of the open-cut work on this 
section amounted to $71 per linear foot, 
and it was thought just and proper to 
allow the contractor to do the work in 
tunnel at the price that would have been 
paid had it been done in open cut, as the 
work could be performed much more 
rapidly, and the construction equal to that 
originally planned. The original contract 
did not provide for the use of the Wake- 
field sheet piling, but, knowing it would 
have to be used in open cut, the cost, $71 
per foot, included its use. This would 
make the cost of the work exceed the 
appropriation by about $18,000, and it was 
held by the City Solicitor that the contract 
could not be changed to tunnel work un- 
less it could be performed within the 
amount of the appropriation. The con- 
tractor finally decided to proceed with the 
work for $98,250, or practically $60 per 
foot, a reduction of $11 per foot. The 
sewer now under construction is 13 feet 
6 inches in diameter, and is being built of 
four rings of No. 1 shale brick laid in 
Portland cement mortar.. From a point 
2 feet below the spring line to a point 
about 4 feet from the crown of the arch, 
the masonry is laid in Flemish bond, keyed 
in with rowlock masonry. 

The contractor’s plant is equipped with 
two 60 horse-power boilers, one 20 horse- 
power high-speed engine operating a dy- 
namo having a capacity of 250 incan- 


descent light; one Ingersoll-Sergeant 
straight line air compressor; one feed 
pump; one high pressure hydraulic pump 
for operating the jacks; one hoisting en- 
gine for shaft elevator, and other neces- 
sary meters and tools to make a first-class 
plant. 

The work is carried on under air press- 
ure. The lock consists of a section of 
the sewer included between two _ brick 
bulkheads 24 inches thick and 24 feet 
apart. Each bulkhead has a wooden door 
made of 4-inch tongued and grooved 
lumber. When closed, the doors press 
against rubber gaskets to prevent leakage. 
The lock is of cheap construction and dif- 
fers considerably from the usual style of 
lock for such purposes, but the results are 
quite good. It is supplied with large 
valves so that the lock can be filled or 
emptied in one minute or less. Ordinarily 
a pressure of about 5 pounds is main- 
tained, which is sufficient to keep the tun- 
nel dry and to give a good supply of fresh 
air to the workmen. When soft spots 
occur in the excavation the pressure is 
run up to about 9 pounds; a greater 
pressure than this would probably “blow 
out” through the roof, as the hard mate- 
rial in the roof is. not thick enough to 
stand a greater pressure. The excava- 
tion is principally a hard, dry quicksand, 
at times mixed with clay, which makes 
a good covering to hold the small pressure 
usually carried. A hydraulic shield is 
used, by means of which the excavation 
is carried on rapidly, is of the exact 
diameter required and smooth finish, and 
dispenses entirely with the use of timber 
for protection. 

Three-quarter-inch steel is used in the 
construction of the shield, the total weight 
of which is about 16 tons. It is 4 feet 
long and 16% feet in diameter. The upper 
half is provided with a “ follower” 7 feet 
long, made of 34-inch steel, bolted to the 
shield. The “follower” prevents the roof 
from falling and is a protection to the 
workmen. When the roof is of hard 
material the “follower” is pulled off of 
the brickwork about 2% feet. 

The shield is equipped with twelve hy- 
draulic jacks, 5 inches in diameter and 
26 inches long. The water is conveyed 
to the jacks by a pipe line containing a 
swinging joint in the shape of an inverted 
“V” with the joint at the apex, which 
allows the shield to be shoved ahead and 
to pull the pipe with it. The pump sup- 
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plying the water to the jacks can be oper- 
ated to a pressure of 6,000 pounds, but the 
average pressure used in shoving the 
shield is about 700 pounds. 

The miners excavate ahead of the shield 
about 2 feet. The signal is given and the 
hydraulic pump in the engine room is set 
to work, and the pressure applied to the 
jacks shoves the shield ahead into the 
part previously excavated. At the begin- 
ning of each day’s work the heads of the 
jacks stand about 1 foot from the brick- 
work. Large wooden blocks are placed 
against the two outer rings of the brick- 
work and the other blocks placed between 
these and heads of the jacks. The pressure 
is transmitted through the blocks to the 
brickwork, and the latter is not injured 
in the least. Any bricks that may be 
loosened are taken out and relaid. After 
the first shove of 2 feet or 26 inches, the 
limit of the jacks, the jacks are forced 
back and more blocking placed between 
them and the other blocks. The same 
process is repeated each time a shove is 
made. 

All material is handled in cars of about 
one cubic yard capacity. The 
pushed in and out by laborers. 


cars are 


The tunnel is being constructed within 
3 feet of the north track of the railway, 
and no settlement whatever in the tracks 
has so far been apparent. This method of 
tunneling has demonstrated its superiority 
over open-cut work. The work can be 
carried on continuously day and_ night, 
and at all seasons, regardless of the 
weather. The mortar is mixed in the 
tunnel at the face of the work, and can 
easily be watched by the inspectors. It 
requires few laborers, and much more 
rapid progress can be made than in open 
cut. The average rate of progress in open 
cut on the same size of sewer at the same 
depth is from 125 to 150 feet a month. 
The tunnel at present is being built at the 
rate of 9 feet a day, or about 250 feet a 
month. Ten feet a day could easily be 
made, but the contractor does not want 
to take too great chances by pulling the 
“ follower ” off the brickwork any farther 
than he is doing at present. Two masons 
lay up the 9 feet a day in about eight 
hours, and any amount over that would 
necessitate an extra mason. [Each mason 
has to lay about 5,000 bricks a day, which 
constitutes a good day’s work. There are 
8 cubic yards of excavation in each linear 
foot of sewer and 2.62 cubic yards of 
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masonry, or about 1,100 bricks per linear 
toot. 

In the following tables the gangs have 
been arranged according to shifts, giving 
the number of men to each shift and the 
wages paid. The superintendents are the 
contractor’s sons, and their wages have 
been estimated at $5 per day. The other 
wages have been learned from the men 
themselves. In some cases the wages are 
rather low, but the laborers are mostly 


Polaks. 


First TUNNEL GANG, II P. M. TO 
7 A. M. 
r head miner, at $4......... $4 00 
3 mme;rs, at S380. «ose... 10 50 
2 muckers, at $2.50........ 5 00 
1 double team, at $5...... 5 00 
eee $2 50 
Second TUNNEL GANG, 7 A. M. TO 
3 P. M. 
Same number as first gang...... 24 50 
Total for tunnel gangs.... $49 00 
Brick SHIFT, 3 P. M. TO 10 P. M. 
2 bricklayers, at $8....... $16 00 
A tenders. Bb BOIS 06 555 7 00 
2 car pushers, at $1.75.... 3 50 
= 26 50 
Tor GANG, 7 A. M. TO 5.30 P. M. 
A) TAUIOROLS, BE BILSOs oc oss ckinie ais 6 00 
Day SHIFT, 7 A. M. TO 7 P. M. 
I superintendent, at $5... $5 00 
I engineer. at $3.25....... 2.25 
i Seman, at S075. ...<5.s 175 
I carpenter, at $2......... 2 00 
4 car pushers, at $1.75. 7 00 
1 car dumper, at $1.75. I 75 
——— 2075 
NiGHT SHIFT, 7 P. M. TO 7 A. M. 
I superintendent, at $5.... $5 oo 
I engineer, at $3.25........ 3 25 
[ tweman. at 07s..2. 6s. I 75 
4 car pushers, at $1.75..... 7 00 
1 car dumper, at $1.75.... 1 75 
— 1875 


$121 00 

At the present rate of progress of 9 
feet a day, the cost of labor per foot of 
tunnel is $13.45. The estimated cost of 
the plant, including the shield and jacks, 
is $13,000, or about $8 per linear foot of 
tunnel. The fittings include rails, pipe, 
wire, lamps, floor timbers, coal and other 
supplies. 

The estimated 


Total labor for 24 hours.. 


cost of the work per 


linear foot, on a basis of 9 feet a day, may 
then be summed up as follows: 


Labor. 
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$13.45; plant, $8; fittings, $4.50; brick, 
$9.90; cement and sand, $3.70; total, 
$39.55. 

The daily labor item of $121 is the same, 
whether 9 feet or less are made a day. 
3ad material would check the progress 
to 6 feet or less a day, and the cost per 
foot would consequently be increased. 
It is quite probable that higher wages in 
some cases may have to be paid as the 
season for other work opens up. The 
cost per foot as given above is only for 
the tunnel work, and does not include 
shafts or manholes, but these items ought 
not add more than $1 a foot to the cost 
as given above.—The Engineering Record. 


The “Little Jap” Hammer Drill. 


A recent addition to the line of stand- 
ard rock-drilling appliances built by the 
Ingersoll-Sergeant Drill Company has 
been given the trade name of the “ Little 
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Jap” Hammer Drill. While the ordi- 
nary piston drill, built for more than 


thirty-five years by this same company, is 
a development of the original churn drill, 
in which the steel was plunged back and 
forth against the rock, the “ Little Jap” 
is an application of the totally different 
principle of hand drilling, in which the 
steel remains against the rock and is 
struck repeated blows by a rapidly mov- 
ing hammer. The new machine is de- 
signed for the lighter work of rock exca- 
vation in mines, tunnels, quarries, general 
contracts; in fact, for all purposes where 
rock is to be removed. 





NO. 1 “ LITTLE JAP” HAMMER DRILL, 
The new drill is built along the same 
general lines of design which mark the 
Haeseler pneumatic tools, built by the 
same company. It is distinguished by the 
use of the Haeseler axial valve, a device 
which has proved its superiority in the 
most severe service of pneumatic tool 
work. In principle it is a radical depart- 
ure from the common forms of recipro- 
cating valves with straight-line motion 
heretofore used. By its strength of con- 
struction, its freedom from _ wear, its 
steadiness in action, and its absolutely 
novel design, it overcomes the defects 
which had come to be recognized as 
almost unavoidable. As the name im- 
plies, the axial valve has a movement 


; 
i 
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around a fixed axis of trunnion, the travel 
in opening and closing the air ports being 
caused by the difference between a con- 
stant pressure on the short wing and an 
intermittent pressure on the long wing 
of the valve. Pressure being equalized on 
all sides, the arrangement is distinctly a 
balanced valve, with consequent freedom 
from undue friction, retardation and 
wear. Selected materials are used in 
every part of the machine. Valve, valve 
box, cylinder and hammer are of special 
steel; the latter hardened and ground to 
a plug fit. The shank of the steel slips 


throwing the chips to the side instead of 
outward. 

Another valuable function served by the 
air discharged through the steels is in 
cooling the bit and retaining the temper 
under the severe service of drilling a dry 
hole. The hollow steels are made of a 
high grade weldless steel tubing and can 
be redressed as long as the material re- 
mains. In this respect they are vastly 
superior to steels of the ordinary type, 
made up of a tool steel bit and shank 
forged to an intermediate section of 
cheaper tubing. The shank of the steel 
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freely into a hexagonal opening in the 
front cylinder bushing and is struck by 
the hammer in its travel. Except with 
the style of the Little Jap known as the 
No. 1, hollow steels are used, and a por- 
tion of the exhaust from the drill passes 
through the steel, blowing out the chips 
and clearing the hole in front of the bit. 
Such an arrangement would prove de- 
cidedly disagreeable to the operator in 
blowing the cuttings into his face were it 
not that a collar is mounted on the cylin- 
der through which a part of the air is 
Gischarged against the mouth of the hole, 


HAMMER DRILL. 


which receives the hammer blow is hard- 
ened, and in service there has been found 
to be no tendency to batter or spread. 
The bit is forged to a rosette shape by 
means of a special dolly. 

The “Little Jap” hammer is made in 
three styles, adapting it for various con- 
ditions. No. 1 is furnished with a hand 
grip, a finger throttle valve and a sim- 
ple, positive, automatic, rotating device 
mounted on the front head. This ma- 
chine uses solid steels and is intended for 
the very lightest work, such as drilling 
pop and wedge holes in mine and quarry. 
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THE NO. 3 © LITTLE JAP” HAMMER DRILL IN THE PENNSYIVANIA RAILROAD TUNNEL 
UNDER THE EAST RIVER, NEW YORK. 
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Its recommended performance is a %4- 
inch hole drilled to a depth of 6 inches; 
but holes of greater depth and diameter 
can be drilled with it. In the hardest 
granite a 34-inch hole can be drilled to 
a depth of 3 inches in 15 to 25 seconds. 
It may be operated in either horizontal 
or vertical positions, for up, down or in- 
clined holes. 

The No. 2 “Little Jap” has a hand 
grip also, but instead of an automatic 
rotating device, a hand lever is mounted 
about midway of the cylinder. In opera- 
tion the handle is grasped in one hand 
and the rotating lever in the other. The 
drill is forced forward with the bit 
against the rock, when the valve is 
opened by the finger and the lever swung 
back and forth, rotating the entire tool 
through a portion of a circle and produc- 
ing a round hole. This style uses a hol- 
low steel and has the collar air discharge 
already described. 

In the No. 3 “Little Jap” the hand 
grip is replaced by a back head mounted 
on the plunger of a long pneumatic cylin- 
der. This cylinder is clamped on a 
tunnel column, shaft bar or tripod, and 
air admitted behind the plunger forces 
the drill and steel forward against the 
rock and holds it there as the hole deep- 
ens. The total travel of the plunger is 
16 inches and the complete device consti- 
tutes the automatic pneumatic feed. 

The two machines last described are 
adapted for somewhat heavier service 
than the No. 1. Both use the hollow 
steels and drill an air-cleaned hole by 
means of a rosette bit. They are equally 
adapted for hard, medium or soft rock, 
their performance of course depending 
upon the character of material encoun- 
tered. Their drilling capacity is a hole 
of diameter up to 1% inches to a depth 
of 48 inches. A 1%-inch hole can be 
drilled in hard granite or quartz at the 
rate of 4 to 5 inches per minute with these 
machines. In sandstone, limestone and 
similar soft material, a rate of 8 to 10 
inches per minute can be made with a 
hole of the same size. One man with 
the “Little Jap” can easily drill 40 to 
150 feet per day, equivalent to the hand 
work of 10 to I2 men. 

The machine is simple, powerful and 
reliable, and requires no skilled labor to 
operate it. Its compact, self-contained 
construction and great simplicity adapt 
it well to the rough service of rock exca- 


vation. It is portable in the true sense 
of the word, and is so compact that it may 
be operated as a hand machine in spaces 
too restricted for the use of a hammer in 
ordinary hand drilling. 

The “Little Jap” is especially intended 
for such work as sinking pop holes, put- 
ting in plug and feather holes, stoping, 
squaring up, cutting hitches, trimming 
walls, drilling anchor holes, and similar 
service. So handy a machine is sure to 
find other unexpected uses. For instance, 
using a chisel instead of a drill bit, it may 
be used as a chipping hammer, or by in- 
serting a rivet set in the front cylinder 
bushing, it may serve as a riveting hammer 
in repairing mine cars, buckets, boilers, 
skips and similar work. While a new de 
vice, it is in no sense an experiment, hav- 
ing been given long and severe test before 
it was placed on the market. As an evi- 
dence that the “Little Jap” is filling a 
recognized place in the field of rock exca 
vation it may be stated that the Homestake 
Mining Company, Lead, South Dakota, 
has 31 of these machines in service, and 
in proof of its confidence is adding to the 
number almost weekly. The new drill is 
in use in dozens of the representative 
mines and quarries of the country, where 
it is making a good record as a _ labor- 
saving device. 


The Kryszat Air Compressor. 





One of the most important points in the 
design of air compressors, particularly of 
those intended for high compression, is 
the reduction of the clearance volume 
between the seating of the delivery valves 
and the piston to the lowest possible 
amount. If the clearance amounts to any 
appreciable proportion of the cylinder 
volume, the compressed air remaining 
unexpelled when the piston is at the 
end of its stroke will again expand behind 
the piston as it returns, and very much 
lessen the amount of free air which can 
be dealt with at every stroke. In the 
Kryszat air compressor the valves are so 
arranged that there is no clearance what- 
ever behind the piston, and, consequently, 
the volumetric efficiency is practically 
unity. It is single-acting and built very 
much on the lines of a small gas engine. 
Air is drawn in through the centre of the 
cylinder cover and discharged through 
the vertical branch near the back end of 





~ 
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the cylinder. The arrangement of the 
valves is seen in Figure 2, which is a ver- 
tical section through the cylinder and 
cover. In this illustration 4A represents 
the suction valve and B the delivery valve. 
The latter is carried by a circular dia- 
phragm of sheet metal. held in the 
counter-bore of the cylinder by the cover. 
The seating of the delivery valve is 
formed on the inner end of the cylinder 
barrel, and the valve is held to its seat by 
the larger helical spring shown, the press- 
ure of which can be adjusted by the 
screwed collar in the suction orifice. The 
suction valve is in the form of a flat disc, 


until the piston actually comes in contact 
with the surface of the suction valve with- 
out danger. 

The compressors are made in two sizes, 
having cylinders respectively 4 inches and 
6 inches in diameter, with a 4-inch stroke. 
Owing to the small lift of the valves and 
the short stroke of the piston they can 
be run at about 300 revolutions per 
minute, ring lubrication being provided 
for the crank-shaft bearings. The patent 
rights of this compressor in this country 
have been acquired by Messrs. Schaffer 
& Budenberg. Limited, Manchester.— 


Engineering (Eng.). 
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the seat of which is on the face of the 
delivery valve, to which it is held by the 
smaller helical spring. When the piston 
starts on its forward stroke, the suction 
valve is lifted, and free air enters the 
cover and passes into the cylinder through 
the centre of the delivery valve. When, 
on the return stroke, the air is sufficiently 
compressed, the two valves move back 
together, and the air escapes into the 
delivery belt and emerges by the vertical 
branch. Owing to the large diameter of 
the valves, a very slight lift is necessary 
to give free passage to the air when enter- 
ing and leaving the cylinder, and it will 
be seen that the clearance may be reduced 





Air Consumption of Drills.* 





The accompanying is a tabulation of the 
amount of free air used per minute per 
drill employed at the Champion mine dur- 
ing February, 1905. The general condi- 
tions of work are as follows: Four shafts 
are operated; these are approximately in a 
straight line about 1,000 feet apart. The 
compressor is situated about 1,000 feet 
from the first shaft and 4,000 feet from 
the last shaft. The pipe line is 12 inches 

*By R. B. Seeber in The Engineering and Mining 
Journal. The Champion is one of the South Range 


copper mines, in Michigan. Mr. Seeber is chief 
engineer. 
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for 1,000 feet and 10 inches for the re- 
mainder of the surface line. The main 
line down each shaft is 8 inches, with 
branches at the levels, which are 125 feet 
apart. The deepest level is the ninth. 
The compressor was made by the Nord- 
berg Manufacturing Company, and is 
quadruple-expansion steam, two-stage air. 
The number of drills in use is about 75. 
These are of the Ingersoll-Sergeant make, 
No. D-32, with a 3%-inch cylinder. The 
miners go down at 7 and are hoisted at 5, 














Cupic Feet Free Air PER DRILL PER 
FEBRU/ 
| Day Shift. 
5—8 | g-11 11-2 2-5 
About | g Hours. | 8 Hours. 3 Hours. 
75 Min. 
_— RS 
1 | 63.45 62.98 65.49 
2 | 60.08| 62.41 63.35 
8 | 56.94] 59.77 60.57 
eo is a re 
6 57.62 73.08 69.84 
7 | 64.82 64 19 73.02 
8 | 61.48 69.11 63.63 
9 63.19 66.69 63.81 
10 65.22 65.52 60.50 
11 70.97 Sear i nceess 
13 57.00 66.2 61.11 
14 63.51 71.92 66.37 
15 66.69 67.18 62.08 
16 59.30 65.99 64.12 
17 65.17 64.86 64.86 
18 63.30 et ces. FC. 
20 | 54.16 75.02 65.21 62.88 
21 | 73.93 76.89 69 88 62.41 
22 =| 79.84 59.92 65.52 79.69 
2: 70 80 65.83 66.61 71.13 
24 70.19 68.32 69.88 38.18 
2% | 63.51 71.92 a ED ee 
7 | 52.17 73.32 66.58 68.46 
28 | 56.30 64.34 64.34 70.49 
| 1,517.88 | 1,618.93 1,306 .97 1,368.60 
| 68.24 67.45 65.35 68.48 
} 67.10 


both day and night shift. They probably 
begin drilling about 8 and stop at 12, begin 
again at I and stop at 3.30, blasting before 
5. The valves are usually left open to 
clear away the smoke. The valves are 
closed by the next shift. Saturdays the 
miners come up at noon, and the Saturday 
night shift is composed entirely of tram- 
mers. 

The compressor is started at about 7 
o’clock both morning and evening, and 
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shut down about 5.15. Saturdays it is shut 
down at noon. The air pressure carried 
is usually about 78 pounds, but begins to 
drop at about 4.30 with the blasting, and 
the compressor speeds up to keep it as 
high as possible until 5, when the com- 
pressor is allowed to slow down and is 
stopped at 5.15. The 5 o’clock air pressure 
is usually about 50 pounds, but sometimes 
is as high as 70 pounds, depending upon 
the blasting. 

The other machinery using air on both 














MINUTE. CHAMPION CopPpER COMPANY. 
ARY, 1905. 
Night Shift. 
Drills 
5—8 8—11 11-2 | 25 Work- 
_About | 3 Hours. | 3 Hours. | 3 Hours. ng: 
75 Min. 
eet fae : 
62.04 52.95 | 57.50 56.72 25.5 
63.19 50.43 | 66.46 54.32 76 
62.77 5220 | 64.19 50.63 7. 
ose |  suenee | paces 74 
61.76 58.03 | 60.17 62.42 74.5 
63.09 54.88 | 58.03 63 2 75. 
69.42 51.67 | 59.14 62.26 76 
65 21 55.87 | 58.21 65.83 76 
66.92 49.98 | 58.67 61.78 76. 
iaaeas | O<eunee | pse0e% ine ee% 74.5 
63.80 59.85 | 57.00 60.03 74.5 
65.02 61.76 | 59.24 55.57 745 
65.09 54.64 | 63.66 59.51 74.5 
70.51 54.94 | 54.16 ‘7.12 76. 
72.53 56.57 54.20 55.77 75.5 
ceeees a yrs Shean 42.5 
67.28 58.85 59 92 61.95 76. 
72.84 54.01 60.70 59.92 76 
71.13 56.19 67.55 ES .83 76 
70.35 50.11 60.54 64.43 76 
59 77 58.58 54.00 61.47 6. 
pare Secaten | <eatene. \'t'” ‘veseales 74.5 
67.06 56.24 71.60 96 56 75.5 
61.52 59.45 | 2.85 62.14 rts) 
1,321.25 | 1,097.20 1,197.29 1,190.59 1,805.00 
66.06 54.86 59.86 59.52 75.21 
Ms ae a ae 
58.09 


shifts is as follows: Two small hoisting 
“ puffers” ; three steam hammers in the 
rock-houses for cleaning mass copper, 
117g-inch cylinders; four air-hoists for 
handling large rocks in the rock-houses, 
10-inch cylinders. None of these is in 
continuous use. In addition, on the day 
shift about 50,000 gallons of water is 
raised by various pumps, all attended by 
one pumpman. Two drill-sharpening ma- 


chines sharpen about 500 bits per day, be- 
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tween 8 a. M. and 5 p. M. A 200-pound 
pneumatic hammer in the blacksmith shop 
is used occasionally. Some air is also 
used in trying out drills which are under 
repairs. 

A log is kept at the compressor house 
giving the reading of a revolution counter 
every three hours. The time of stopping 
and starting is always recorded. Lengths 
of periods tabulated under 5 to 8 average 
about 75 minutes in length, while all the 
others are the full three hours in length. 
From 230 to 250 cubic feet free air is 
compressed for every pound of coal 
burned under the boilers. 





The Uses and Advantages of the Combined 
Automatic and Straight-Air Brake.* 


Ever since the air brake has come into 
general use there has been a demand on 
the part of engineers for some modi- 
fication of the engine and tender equip- 
ment which would permit of the brakes 
on these vehicles being used more or less 
independently of the train brakes when 
so desired. As the changes in apparatus 
embodied in the original suggestions con- 
tained features which might, at times, in- 
terfere with the proper manipulation of 
the automatic brakes, air brake inspectors 
and instructors were averse to recom- 
mending their use. But conditions, such 
as heavier engines, larger capacity cars, 
the number of cars hauled in trains, etc., 
have practically made an improved engine 
and tender equipment imperative not only 
for switching and freight service but for 
long passenger train service as well. 

While it has since developed that the 
most general use and the many desirable 
results are obtained in freight road ser- 
vice, the introduction of the combined 
automatic and straight air brake was the 
direct result of the conditions encountered 
in switching service, where the release and 
recharge of the automatic brake can never 
be said to have properly met the existing 
conditions. The frequent movements of 
switch engines in different directions make 
it very desirable that either a quick, slow, 
or gradual-release and application be pos- 
sible, while in train service a slow or a tem- 
porarily postponed release on an engine 

* Paper read by Mr. Robert H. Blackall (Assistant 
Mechanical Engineer of the Westinghouse Air Brake 
Co.), before the New England Railroad Club, 


January 10, 1905. Cuts published through the courtesy 
of ‘* Railway Machinery.” 


is advisable to hold the slack from run- 
ning out too fast at the front of the train 
when a release of the brakes is desired. 
It is also essential in switching service 
that a prompt recharge be possible. The 
size of the feed port in the triple, neces- 
sarily small, in order to obtain uniform 
results throughout long trains, makes this 
impossible. The engineer on the switch en- 
gine is thus forced to use the brake and 
the reverse lever alternately to permit of 
the recharging of the auxiliary reservoir 
in the otherwise limited time available 
between the brake applications. The evil 
results of this practice are manifested by 
the more rapid tire wear and the cutting 
of valves, valve seats and cylinders by 
cinders. While there may at first be an 
inclination toward skepticism in regard 
to the marked benefits resulting to the 
tire, it may be stated that three engines 
on an ore road, where the service on the 
tires is severe, started out on a new season 
last year without any work on the tires, 
which had already a mileage of 125,000 
in each case to their credit. This is ac- 
counted for in part from the fact that the 
brakes may be applied as often as usual, 
so long as there is any air in the main 
reservoir—the use of the reverse lever 
thus being avoided. 

In freight service there are a great many 
times when this equipment is necessary, 
if the best and most economical results 
are to be obtained. By this is meant the 
smooth handling of trains, additional 
safety, economy of air resulting in fuel 
economy, and less damage to freight and 
equipment. 


GENERAL DESCRIPTION OF OPERATION. 


In placing this equipment, commonly 
known as the combined automatic and 
straight-air brake, or Schedule S. W. A. 
—S. W. B., on the engine and tender, 
nothing is disturbed except to cut the pipe 
leading from the triple valve to the brake 
cylinder on the engine and tender, also 
the pipe leading from the main reservoir 
to the brake valve; double check valves 
are inserted at the former places and a tee 
at the latter, as shown in the accompany- 
ing diagram Figure 1. The double check 
valves, Figures 1 and 2, are at the junc- 
tion of the automatic and _straight-air 
pipes leading to the brake cylinder. The 
tee in the main reservoir pipe connects 
this pipe with a reducing valve adjusted 
at the maximum pressure desired for use 
in connection with the straight-air. Air 
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passing through the reducing valve is 
piped to the straight-air brake valve, Fig- 
ures I and 3, which is usually located on 
the side of the cab in such a position that 
it is within convenient reach of the en- 
gineer, especially when doing switching 
service. This valve has three positions: 
release position, which permits brake cyl- 
inder pressure to escape to the atmos- 
phere; lap position, in which the ports 
are closed and the valves seated; and ap- 
plication position, in which main reservoir 
pressure, reduced to 45 pounds by the re- 
ducing valve, flows through the double 
check valve to the brake cylinder. 

The double check valve contains ports 
controlled by a double piston with leather 
faces. One side controls the flow of air 





ure between it and the straight-air brake 
valve is 45 pounds, or that for which the 
reducing valve is adjusted. 

Slight modifications in the equipment 
are made when. this device is used in 
switching or passenger equipment; these 
are covered in the notes found in connec- 
tion with the illustration of the device. 

For mountain service, what is known 
as the “mountain cock” is inserted both 
on the engine and tender. This cock con- 
sists in an ordinary half-inch cock placed 
in a pipe which leads from between the 
double-check valve and the triple valve. 
The cock on the tender is located in the 
gangway where it can be operated by the 
fireman. The one for the driver brake is 
placed in the cab within reach of the en- 
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CSAFETY VALVE OR ONE CYLINDER 
WITH DRIVER BRAKE 


FIG. 2—DOUBLE-CHECK VALVE. 


from the triple valve, and the other from 
the straight-air brake valve to the brake 
cylinder, the double piston or check al- 
ways acting to close off the ports from the 
triple when the straight-air is in use, and 
vice versa. If one is applied lightly, and 
it is desired to apply the other, this can 
be done, any pressure above a safe amount 
being vented to the atmosphere by a safety 
valve. Too much braking power could 
only be obtained if the straight-air were 
applied and the automatic were then used, 
but this would only be true if the safety 
valve failed to perform its function. 
There is no chance for too much braking 
pressure if the automatic is applied and 
the straight-air is then used, since the re- 
ducing valve closes as soon as the press- 


gineer. In descending long grades, where 
the work of the brake is such as is liable 
to overheat the tires, these valves are 
opened to permit any air that may come 
from the triple valve, in response to a re- 
duction of train pipe pressure to escape to 
the atmosphere. This does not affect the use 
of the straight-air in the least, and, if 
desired, this brake may be. and is, used 
to aid the retaining valves in keeping the 
speed of the train from increasing too 
rapidly while a recharge is being accom- 
plished. It may also be used, if desired, 
to help control the train at any time, 
though usually but for a short distance, 
when existing conditions may warrant 
some extra power being used to control 
the speed of the train. When the foot 
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valves are 
used in the 


of the grade is reached these 
closed and the brakes are 
customary way. 

While in the past it has not been cus- 
tomary to use a separate gauge for the 
straight- -air this practice is coming into 
use and is one that cannot be recom- 
mended too strongly, as it permits the 
engineer to tell what braking power he is 
using on the drivers and enables him to 
do much more intelligent work. This 
gauge is also an important adjunct in the 
maintenance of the packing leathers, as 
it affords a means of determining the 
exact condition of the leathers by the en- 
gineer and repairmen. It mav also be 
coupled up in such a way, with suitable 
piping and cocks, that it may be used to 
test the signal pipe pressure. When used 
with this equipment the pipe connection 
should be to the pipe between the brake 
cylinder pipe and the double check valve, 
so that it will show the cylinder pressure 
when either the automatic or the straight- 
air brake is used. 

ADVANTAGES. 

The following are among the chief ad- 
vantages that may be obtained by the use 
of the combined automatic and straight- 
air brake: 

1. A constant braking power, regard- 
less of the amount of piston travel, and 
regardless of cylinder leakage within a 
reasonable amount, may be obtained. 

2. It permits of more frequent and 
quicker movements in switching. This is 
true, since it is not necessary for the en- 
gineer to wait for the auxiliary reservoirs 
to become recharged between brake appli- 
cations. 

3. The release, or application, is prac- 
tically instantaneous, if so desired, or it 
may be graduated, at the pleasure of the 
engineer, with fineness and precision. 

4. Its use in many cases permits of 
a brake release on long trains at slow 
speeds without danger of break-in-twos 
and thus does away with many stops due 
to the danger of releasing brakes at slow 
speeds. 

5. It decreases the percentage of break- 
in-twos in starting as a release can often 
be made on the train and the engine and 
tender brakes retained. This practice per- 
mits the shoes to be jarred away from the 
wheels on the train and allows the en- 
gineer to start the train without first 
taking the slack. Many _ break-in-twos 


occur on account of the engineer trying 
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to jerk a heavy train to a start while the 
brake shoes are still clinging to the wheels. 

6. Its use prevents many break-in-twos 
due to slack running in or out on account 
of change in grade or curvature. 

7. It permits of considerable economy 
in airs consumption, as the speed of a 
train may be reduced or the train may be 
stopped when the brake work is incon- 
siderable. This use, aside from the re- 
sultant air economy, increases the life of 
the pump and does away with much wheel 
sliding caused by stuck brakes, which re- 
sults most frequently after light train-pipe 
reductions. The saving in air consump- 
tion will readily be appreciated when we 
consider that many stops are made with 
a train pipe reduction of but five pounds. 
Such a reduction gives an average cylinder 
pressure of approximately six or seven 
pounds. This pressure is barely more 
than sufficient to overcome the tension 
of the brake cylinder release spring, the 
friction of the levers, pins and rods, and 
barely brings the brake shoes against the 
wheels. The power of the straight-air 
corresponds with the power of the engine; 
hence, if the slack is first bunched, 
and the straight-air power then increased 
gradually, the train can in many cases 
be controlled without its being necessary 
for the train brakes to be applied; this 
means, among other things, that it will 
not be necessary for the pump to supply 
all the air taken from each auxiliary reser- 
voir. In a train of fifty cars this is an 
important item. 

To obtain an idea of the amount of air 
that is often used unnecessarily in an 
automatic application of the brake which 
is the result of a train-pipe reduction of 
five pounds, it might be well to check 
over the actual conditions. Supposing 
the cars to be using the eight-inch equip- 
ment, the engine fourteen-inch and the 
tender twelve-inch equipment, two cylin- 
ders to be used with the drivers and one 
with the tender. Forty feet has been 
taken as the length of the train and cross- 
over pipe on each car and the engine and 
tender. The actual amount of free air 
used from the train-pipe and auxiliary 
reservoirs in response to a five-pound re- 
duction is 40,207 cubic inches. 

If, instead of using the train brakes, the 
combined automatic and straight-air brake 
on the engine and tender were used, a 
full application of the brake would use but 
11,426 cubic inches of free air, showing 
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an actual saving of 28,781 cubic inches of 
air. This is the saving made where large 
driver-brake cylinders are used on the 
engine, and where a full application of the 
straight-air brake is made; the saving 
would be correspondingly greater where 
the cylinders were smaller or where a 
lighter application was made. This saving 
is the theoretical, and the actual is still 
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reduction of train-pipe pressure, as com- 
pared with a full application of the brakes 
on the engine and tender when using the 
straight-air. The saving accomplished 
means an increased life of the pump as 
well as a saving in fuel and longer life 
of tires between “ shopping.” 

8. It is seldom that one stops to think 
of the work that can actually be accom- 
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FIG. 3—STRAIGHT-AIR BRAKE VALVE. 


greater, since it is not customary to make 
as light reductions as this on trains of 
fifty cars, and after a reduction has been 
made a still greater use of air is made, 
due to train-pipe leakage, which causes the 
triple valves to still further deplete the 
pressure in the auxiliary reservoir. The 
figures given above show the very smallest 
amount of air saved with but a five-pound 


plished by this equipment on the engine 
and tender or we would more readily 
understand the immense amount of air 
that could be saved, aside from the many 
other advantages it makes possible. The 
actual amount of braking power developed 
by the straight-air brake with a cylinder 
pressure of but 45 pounds, where the 
weight of the engine on the drivers is 
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200,000, and the light weight of the tender 
is 70,000 pounds, is a little more than the 
braking power on eight cars where the 
emergency application of the brake is used 
and where the light weight of the cars 
is 35,000 pounds. It was only a very few 
years ago that it was the common thing to 
see but four or five cars of air coupled 
upon many roads and these brakes were 
used to make all slow-ups and many of 
the stops; why not use the brakes on the 
heavier engines of to-day and obtain 
greater safety, efficiency and economy ? 

g. It prevents the slack from running 
out harshly in heavy grade work and can 
be used to aid the retaining valves in con- 
trolling the speed of a train when a dis- 
charge is in process. On moderate grades 
it will, with the aid of the retaining valves, 
hold a train a sufficient length of time to 
permit its being recharged ready for use. 
This eliminates one of the dangerous 
features of grade work. 

10. With the straight-air brake valve in 
application position a leaky throttle will 
not start the engine even if the packing 
leathers in the cylinders are in poor con- 
dition. This being true, it is safe for an 
engineer to go under his engine when the 
straight-air brake is applied, although the 
throttle leaks. 

11. It is very efficient in controlling 
cars that are being weighed, and provides 
a means of doing away with rough hand- 
ling where, if this device is not available, 
accurate work requires the use of the 
emergency application. In passenger, ex- 
press and milk train service it is an aid 
in making accurate stops, and can be used 
to hold such trains at stations where the 
grade is heavy and where it is very de- 
sirable to have the train recharged before 
proceeding. 

The introduction of this equipment was 
begun in 1900, since which time there have 
been upwards of three thousand sets ap- 
plied; the general use of so many in such 
a short space of time certainly speaks 
volumes for the general satisfaction it has 
given. Fortunately the additional cost of 
this equipment is so slight that all roads 
can afford to include it in their specifica- 
tions, and many railroads have already 
done this. 
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The Death of Andrew Onderdonk. 


In the great engineering enterprises 
which have made the last decade one of 
special importance in the development of 
Greater New York, there have been sev- 
eral men who have stood prominently be- 
fore the public. There were the engineers 
who planned and directed these undertak- 
ings and the men who organized and car- 
ried out the tasks. Of the latter none was 
better known than Andrew Onderdonk. 
His death on June 21 brought to an end 
an eventful career. He passed away at 
his summer home, Oscawana, on the Hud- 
son River, June 21, after a lingering ill- 
ness resulting from overwork and a gen- 
eral breakdown. 

Mr. Onderdonk was fifty-six years old, 
more than thirty-five of which had been 
spent in the hardest kind of contracting 
work and competition with rival concerns. 
He had carried some huge enterprises 
to completion in his time. For some years 
prior to 1880 he was engaged as con- 
tractor for the harbor improvements at 
San Francisco, a big job running up into 
the millions. 

Between 1880 and 1885 he built 400 
miles of the Canadian Pacific Railroad in 
British Columbia, the contract amounting 
to about $18,000,000. In 1886 he engaged 
in the construction of the Entre Rios 
Railway in South America. After that he 
built nine miles of tunnel, a part of the 
drainage system of Chicago, and in 1895 
undertook to construct part of the Trent 
Valley Canal for the Dominion Govern- 
ment, involving one of the largest rock- 
cuts in that country. He also built a 
double-track railway tunnel in Hamilton, 
Ont. In connection with the Union 
Bridge Company of this city, he built the 
Northwestern Elevated Railway in Chi- 
cago, and got a contract for four sections 
of the Soulange Canal in Canada, and for 
half of the great Victoria Bridge at Mon- 
treal. Two of his latest big contracts 
were the dredging in the Lower Bay for 
the New Ambrose Channel, and a _ part 
interest in the Jerome Park Reservoir job. 

Mr. Onderdonk was a bidder against 
John B. McDonald for the original Sub- 
way contract, but was several thousand 
dollars above the price asked by the man 
who secured it. Nothing daunted he 
went after the contract for building the 
second piece of Subway—the Brooklyn 


connection—and was successful in getting 
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over the contract, and the work has been 
pushed toward completion most success- 
fully under Mr. Onderdonk’s supervision, 


what is called the East River tunnel, one 
of the most difficult pieces of work ever 
undertaken by a contractor, which has 
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been described in previous issues of Com- 
PRESSED AiR. Soon after getting the 
award Mr. Onderdonk organized the New 
York Tunnel Company, which by permis- 
sion of the Rapid Transit Company, took 
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and in conjunction with the Rapid Transit 
Commission’s engineers. 

_ Mr. Onderdonk was born in New York 
City and leaves a widow and two sons and 
two daughters. 
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Notes. 


P. & W. L. Cole, of London, have 
secured American patent rights for an 
apparatus for spraying with air for refrig- 
erating purposes. 


The old State House at Boston is being 
cleaned with a sand blast. The building 
is of granite and the blast changes it from 
the old dirty black color to a steel gray. 
Compressed air at 35 pounds pressure was 
used. 


W. C. Stephens, “ Endsleigh,” Canborne, 
Eng., has patented an apparatus for laying 
dust in connection with rock-drilling ma- 
chinery. Its object is to provide a simpler 
form of drill than has heretofore been 
used for the purpose. 


The American Society of Refrigerating 
Engineers has issued its first Year Book. 
This gives a list of officers and charter 
members, together with a copy of the Con- 
stitution and By-Laws. A copy of this book 
may be obtained by addressing the Sec- 
retary of the Society at Suite 806, No. 
58 Broadwav, New \ork City. 


A committee appointed by the Second 
Assistant Postmaster-General has been 
investigating conditions at Cleveland, O., 
with the idea of installing a pneumatic 
tube postal service. This committee will 
soon make its report. The officials at 
Cleveland are confident that this report 
will be a favorable one. 


Air compressors are often provided with 
automatic governors, which regulate the 
operation of the machine, keeping the air 
pressure within certain limits as deter- 
mined by the arrangement of the gov- 
ernor. The allowable variation in press- 
ure generally ranges from 5 to 10 pounds 
per square inch—Mining and Scientific 
Press. 


The Whitehall Terminal of the Cen- 
tral Railroad of New Jersey having been 
acquired by the City of New York, the 
ferry plying between that terminal and 
the Jersey City Station has been discon- 
tinued. A new ferry has been opened, 
running from the Jersey City Station to 
the foot of West Twenty-third street, 
North River. 
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The special committee of the House of 
Commons, England, which was appointed 
to consider the bill providing for the 
installation in London of a pneumatic 
tube system, has decided against it. There 
was considerable opposition on the part of 
the municipal authorities on the ground 
that the work would. necessitate much 
tearing up of streets. 


The City Council of Iola, Kansas, has 
awarded a contract to the Leigh Hunt En- 
gineering Company to install a compressed 
air power pumping plant for its sewage 
system. In one section of the town it is 
necessary to raise sewage to a sufficient 
height so that it may be conveyed to the 
septic tank. Several methods of pumping 
were considered, but the decision was in 
favor of compressed air. 


B. Van Nostrand Company, publishers, 
of New York, has just issued an author- 
ized translation of “ Mechanics of Air 
Machinery” by Dr. Julius Weisbach and 


Prof. Gustav Herrman. It contains an 
appendix on American works by Prof. 
Amasa Trowbridge, of Columbia Uni- 


versity. The translation itself deals with 
the movement of air, natural and artificial 
ventilation, blowing engines of various 
types, air compressors, rotary blowers and 
patents. It is well illustrated. The appen- 
dix describes and illustrates the latest 
American practice along these same lines. 


The city of St. Albans, Vt., is to have 
an air compressor for the purpose of blow- 
ing the fire alarm whistle. The air com- 
pressor is to be driven by a Pelton water 
motor of 5 horse-power capacity. The 
motor will be run by a %-inch stream of 
water at 105 pounds pressure taken from 
the line. The compressor will be governed 
by an automatic regulator which will set 
the machine when the pressure in the air 
receiver falls to 90 pounds, and will stop 
it when the pressure reaches 105 pounds. 
The work of installation has begun and 
the apparatus is expected to be ready for 
work on August 20. 


Compressed air appeared in a new role 
in the London police court recently. The 
owner of a compressed air cleaning com- 
pany was hailed to court on the charge of 
wilfully obstructing a street with his com- 
pressed air cleaning machine. The street 


where the machine was in service hap- 
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pened to be a narrow one. The defense 
made was that this was an invention in the 
interests of health of the people and that 
to regard such a case as wilful obstruction 
would deprive people living on narrow 
thoroughfares from the benefit of the in- 
vention. It was claimed that this machine 
was no more a wilful obstruction than was 
a delivery wagon or a doctor’s carriage. 
The case was dismissed with costs. 


Shops of the Westinghouse Air Brake 
Company at Wilmerding, Pa., are now 
rushed with orders for railroad safety 
appliances. Since the first of the year the 
company has received contracts for friction 
draft gear for 150,000 cars for the follow- 
ing roads: Chicago & Alton, Baltimore & 
Ohio, Bessemer & Lake Erie, Chicago, 
Burlington & Quincy, Lake Shore & Mich- 
igan Southern, Mexican Central, Lehigh 
Valley, Pennsylvania, Pennsyivania Lines, 
Philadelphia & Reading, West Side Belt, 
Duluth, Mesaba & Northern, Duluth & 
Iron Range, Northern Pacific, and the 
Butte, Anaconda & Pacific. The company 
has also received an order from the Mis- 
souri Pacific to equip 5,000 cars with air 
brakes. 


A compressed air traction plant work- 
ing at the pressure of 1,000 pounds per 
square inch is being built for the United 
States navy yard at Mare Island, Cal. A 
Norwalk Iron Works three-stage com- 
pressor, running at 140 revolutions per 
minute, geared from a 30 horse-power 
Westinghouse induction motor running at 
685 revolutions per minute, will furnish 
the air to a storage tank, from which the 
locomotive draws a supply sufficient to 
operate it for six hours. The locomotive 
built by the H. K. Porter Co., of Pitts- 
burg, Pa., is of 36-inch gauge and can be 
run at a speed of 6 miles per hour. The 
two cylinders are 6 inches in diameter by 
10 inches in stroke; the engine can haul 
a train weighing 80 tons.—Engineering 
News. 


Sealed proposals, in triplicate, will be 
received at the Office of the General Pur- 
chasing Officer, Isthmian Canal Commis- 
sion, Washington, D. C., until 10.30 A. M., 
July 31, 1905, at which time they will be 
opened in public, for furnishing Air Com- 
pressors, Pneumatic Hammers, Drills and 
Boring Machines, Marine Boilers, Rubber 
Hose, Sheet Iron, Steel Rivets, Salinome- 
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ters and Salinometer Pots. Blanks and 
full information may be obtained from 
this office, or offices of Asst. Purchasing 
Agents, 24 State St., N. Y. City; Custom 
House, New Orleans, La.; 26 New Mont- 
gomery St., San Francisco, Cal., and 
Tacoma, Wash.; also Commercial Club, 
Mobile, Ala. D. W. Ross, General Pur- 
chasing Officer. 


Harold U. Wallace, son of John F. 
Wallace who has just resigned the chief 
engineership of the Panama Canal Com- 
mission, has accepted the third Vice-Pre- 
sidency of J. G. White & Co. Mr. H. U. 
Wallace resigns as chief engineer of the 
Illinois Central Railroad to accept this 
position. He has been connected with 
that road since 1894 and since 1902 has 
been its chief engineer. Among other 
important work carried out for the 
Illinois Central Railroad by Mr. Wallace 
was the lake front improvement work at 
Chicago. This work included the depres- 
sion and reconstruction of twenty miles of 
main lines and yard tracks. In securing 
the services of so distinguished an en- 
gineer as Mr. Wallace, the White Com- 
pany is simply following out its uniform 
policy. It has of late secured the services 
of several eminent engineers and it has 
made its recent selections largely from the 
steam railroad field. 


It mav be stated without much fear of 
contradiction that the possibilities of com- 
pressed air as “power” in the quarries 
and manufacturing establishments of our 
granite and marble industries have de- 
veloped more rapidly than the ability to 
make use of it in the most economical 
and effective manner. It is a power very 
easily handled and distributed, and more- 
over, one whose installation is within the 
means of any successful manufacturer or 
dealer. The increasing use of both steam 
and compressed air in the marble and 
granite quarries, and the improvement in 
the design of quarrying implements and 
machinery and the diversity of use for 
which machinery is being designed and 
constructed, have completely revolution- 
ized quarrying methods and have resulted 
in vastly simplifying operations, and in 
reducing the cost of the products. This, 
of course, means a wider use of quarry 
materials—Record and Guide. 
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The loss of air between the compressor 
and the drills may be due to any one or 
all of several causes. These are leaks in 
the pipe line; abnormal friction in the pipe 
line, due to rough pipe and frequent sharp 
bends; frost in the pipe line in cold 
weather and water due to condensation of 
moisture during moderate weather. An- 
other source of annoyance is the leaving 
wide open of one of the cocks on a hose 
which has been detached from a machine 
after blasting for the purpose of driving 
out the gases and smoke. This weakens 
the pressure at every other machine in the 
mine for the time being, unless the com- 
pressor is large enough to easily supply 
the loss due to this cause. Air pipe lines 
should be of sufficient diameter to admit 
an easy flow of air through the pipe, and 
not cause it to travel at a high velocity, 
thus increasing the friction. It is advisable 
to use either straight-way or gate valves 
on air lines, as globe valves cause much 
loss from friction—Mining and Scientific 
Press. 

The July issue of Air Power, the quar- 
terly published by the Rand Drill Co., 
contains, among other things, a complete 
description, illustrated by diagrams, of a 
displacement pump, written by Prof. EF. 
G. Harris; a description of a recent in 
stallation of a Compressed Air Maine 
Haulage System, by A. A. Bowman, M. 
E.; The Uses of Compressed Air in the 
Wood-working Shop, by W. R. 
M. E.; a description of the Construction 
of the New Duluth Aerial Bridge; an 
article on the Philadelphia High Pressure 
Pumping Plant; a practical article on Air 
Compressor Foundations, by E. M. Mackie, 
M. E.; three new inventions, as follows: 
A New Tunneling Machine, a Pneumatic 
Stake Driver used by Barnum & Bailey, 
and a device for conveying hot rivets 
through a metal tube by compressed air. 

The rest of the paper is made up of 
short paragraphs containing odds and 
ends of useful information which will 
be of great interest to manufacturers and 
consumers alike. 


A most luxurious process has _ been 
invented, that will probably eventually 
dispose of the great bugbear of house- 
cleaning, which every woman, no matter 
how notable a housekeeper she may be, 
invariably dreads. 

It is a combination of pipes and hose 


Hulbert. 
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into a curious machine that cleans by 
drawing dust and dirt up into separators, 
which dispose of the waste in hygienic 
ways. As the dirt is drawn up this way 
by air suction, there is no stirring up of 
dust, which is unavoidable with the vigor- 
ous broom sweepings that are required at 
present. 

As the machine can be cleaned in every 
part, it can be used to run over walls and 
floors, without the seemingly endless tear- 
ing up of rooms. 

At present it is, more or less, confined 
to hotels and large places, where the cost 
of labor more than offsets the cost of put- 
ting in the machinery. But it is probably 
only a question of time until it will be 
accessible to the average household and 
prevent many a temporary family exodus. 
—Buffalo News. 


The Independent Pneumatic Tool Com 
pany of Chicago recently accuired the 
Aurora Automatic Machinery Company 
of Aurora, Ill., builders of the “ Thor” 
piston air drills, pneumatic riveting, chip- 
ping, calking and beading hammers, piston 
air motor hoist, pneumatic saws and other 
air appliances. The general offices of the 
Independent Company are located at the 
First National Bank Building, Chicago, 
Ill., and the eastern offices at No. 170 
Broadway, New York City. The officers 
are as follows: James B. Brady, presi- 
dent; W. O. Jacquette, first vice-presi- 
dent; John D. Hurley. second vice-presi 
dent; A. B. Holmes, secretary; C. E. 
Erikson, treasurer; A. Levedahl, mechani- 
cal superintendent. The board of di 
rectors consists of the following: James B. 
Brady, W. O. Jacquette, John P. Hop- 
kins, John D. Hurley, Simon Florsheim, 
John M. Glenn, J. J. McCarthy, C. FE. 
Erikson, Louis B. Dailey. Simon Flor- 
sheim is chairman of the board of di- 
rectors. The plant is equipped with the 
latest improved machinery, and at present 
has a capacity of about 1,000 pneumatic 
tools a month. The makers claim that 
the Thor pneumatic tools are in use in 
a large number of plants in all parts of 
the world, and are giving entire satisfac- 
tion. 


A motor for pneumatic flue-welding 
machines has been patented by Daniel S. 
Cook, of Evansville, Ind., who has as- 


signed a one-half interest in his patent 
to Ferdinand Grote, of the same place. 
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The object of the invention is to pro- 
vide means for returning the piston which 
is located in a suitable cylinder to its 
normal position after the piston has been 
operated by power to do the required 
work. It is preferable to use compressed 
air in the operation of the device, and 
heretofore in many cases valves have been 
used and required to turn the piston after 
its working stroke. It is also the object 
of the invention to do away with the use 
of valves in this connection, and substitute 
therefor a spring pressure for returning 
the piston after its working stroke. ‘The 
invention may be applied to mechanisms, 
such as hammers, riveting machines, 
stamp mills, rock drills, ete., and also it 
is not confined to the use of compressed 
air in the operation of the mechanism. The 
invention consists of a cylinder provided 
with exhaust ports having screw threads 
in one head, in which head is screwed a 
reception chamber communicating with 
the cylinder. <A piston is located in the 
cylinder with its stem in the chamber. 
A spring surrounds the stem and exerts 
its tension between the stem and chamber 
to return the piston to normal position.— 
Modern Machinery. 


The Homestake Mining Company has 
adopted pneumatic haulage for its gold 
mines at Lead, S. D., and has just placed 
an order with the Ingersoll-Sergeant Drill 
Company for a mammoth duplex four- 
stage Corliss air compressor to supply the 
power. Although the Homestake Mine 
contains low-grade ore, it has proved the 
richest in the world, paying out nearly 
$20,000,000 in dividends. This has only 
been made possible by the adoption of the 
most improved methods and the installa- 
tion of machinery giving every possible 
economy. This question of haulage has 
only been decided after thorough and com- 
plete tests extending over a period of more 
than a vear. One air locomotive was in 
service during that time, getting its power 
from an Ingersoll-Sergeant three-stage air 
compressor. The success of the loco- 
motive and compressor has been demon- 
strated. Fourteen pneumatic locomotives 
are now to be installed to supersede the 
present mule service. The compressor to 
supply air at 1,000 pounds pressure for 
this service will be the largest high-press- 
ure compressor in the world and nearly 
a duplicate of the high-pressure machine 
which operates the pneumatic haulage 
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system at the mines of the Anaconda 
Copper Mining Company. There are al- 
ready seven other Ingersoll-Sergeant air 
compressors in active service at the 
Homestake Mine supplying 19,413 cubic 
feet of free air per minute. Five of these 
are of the Corliss type, the largest having 
a stroke 6 feet long. 


The Chicago Pneumatic Tool Company 
has issued a new catalog covering its new 
type “G” Franklin Air Compressors. The 
catalog illustrates and lists the various 
sizes and goes briefly into the construction. 





One of the latest devices placed on the 
market by the Chicago Pneumatic Tool 
Company is a pneumatic pipe bending ma- 
chine. It is very simple in construction 
and requires the services of an ordinary 
helper only. Piping of iron, steel or other 
material up to 2 inches in diameter can be 
bent cold. Its simplicity and lightness 
make it of special value. Its manufac- 
turers claim it has performed the same 
amount of work in one-tenth of the time 
required by any other device now on the 
market. 


The Ingersoll-Sergeant Drill Company 
and the Rand Drill Company have been 
united into a new company called the In- 
gersoll-Rand Company. The new corpo- 
ration was formed under the laws of 
New Jersey with a capital of $10,000,000, 
of which $5,000,000 is preferred stock 
and the balance common. This is a union 
of valuable patents and of expert en- 
gineers of large experience in this special 
line of work. It should be advantageous 
to purchaser as well as maufacturer. Im- 
proved machinery and better service should 
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result. The factories of the two com- 
panies are located at Phillipsburg, N. J.; 
Easton, Pa.; Tarrytown, N. Y.; Ossining, 
N. Y.; Painted Post, N. Y.; Thirty-fourth 
street, New York City, and Sherbrooke, 
Quebec. They will all be operated. 

The officers of the Ingersoll-Rand Com- 
pany are as follows: President, W. L. 
Saunders, formerly president of the Inger- 
soll-Sergeant Drill Company; First Vice- 
President, George Doubleday, formerly 
treasurer of the Ingersoll-Sergeant Drill 
Company; Vice-Presidents, Jasper R. 
Rand, formerly president of the Rand 
Drill Company; John A. McCall, presi- 
dent of the New York Life Insurance 
Company; J. P. Grace, vice-president of 


W. R. Grace & Co.; George R. Elder, 
general manager of the Manufacturing 
Department; Treasurer, W. Grace, 


formerly Secretary of the Ingersoll-Ser- 
geant Drill Company; Secretary, F. A. 
Brainerd, formerly treasurer of the Rand 
Drill Company. 

The main offices of the new 
will be located at No. 
York. 


company 
11 Broadway, New 


Mr. J. W. Duntley, President of the Chi- 
cago Pneumatic Tool Company, returned 
June 5 from Europe, where he has spent 
six weeks in the interest of the company. 
He brought with him orders for 3,400 tools 
for shipment from America, representing 
a value of over $300,000. 

Mr. Duntley states that the trip was the 
most successful he has ever experienced 
and, owing to the growing demand for 
pneumatic tools in England and on the 
continent, it was found necessary to ex- 
tend the organization of the foreign busi- 
ness. In order to accomplish this, the 
factory and business of E. G. Eckstein, 
Berlin, Germany, and that of the Lencke 
Co., St. Petersburg, Russia, were purchased 
and will be operated for the purpose of 
meeting these requirements in the con- 
tinental countries. 

Pneumatic tools are rapidly being in- 
troduced in shipbuilding and other large 
industries in Russia, Austria, Germany, 
Italy, France, etc. 

The English Courts, on May 17, ren- 
dered the final adjudication of the patent 
litigation instituted by the English Com- 
pany, which decision sustained all of the 
company’s claims, 52 in number, covering 
pneumatic hammers, thus leaving the 
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English Company in a particularly strong 
position with reference to its patents. 

Its plant at Fraserburgh, Scotland, is 
now in full operation. The American 
business, according to President Duntley, 
shows a very satisfactory increase in 
volume and all factories, both American 
and foreign, are operating overtime. The 
month of May was the largest month in 
the history of the company. 


According to the Engineering and Min- 
ing Journal, a note from R. A. Hadfield, 
at the recent meeting of the Iron and 
Steel Institute, at Sheffield, England, 
says: ‘As many iron alloys have shown 
anomalous results in their physical be- 
havior at ordinary temperatures, it became 
advisable to ascertain the exact effect of 
very low temperatures upon such bodies, 
and accordingly a series of tests were car- 
ried out on standard iron and steel alloyed 
with other elements, the specimens being 
selected from a large coliection made by 
the author of the Hecla Works, Sheffield. 
In the course of the inquiry, some 500 
specimens have been examined. The bars 
experimented upon were finished a length 
of 2 inches and a diameter of 0.180 inches 
between punch marks, with an extra 0.60 
inches at each end. The bars were then 
tested while immersed in liquid air, at 
minus 182 degrees C. 

“The results show that with the excep- 
tion of the nickel-manganese-iron alloys, 
the effect of liquid-air temperature is to 
increase in a remarkable degree the maxi- 
mum tenacity of iron alloys, while in most 
cases their ductility disappears. These 
changes take place in the softest wrought 
iron as well as in the various carbon and 
other steels. In the case of ile nickel- 
manganese-iron alloys, not only, however, 
is the ductility increased, but the tenacity 
reaches the high figure of 85 tons with an 
elongation of no less than 6713 per cent. 
Further, there is no doubt that the useful 
toughening effect of nickel upon iron is 
shown by this research, as even though 
ordinary nickel steel becomes brittle, it 
does so to a much less extent than carbon 
steel. It would appear, therefore, that 
iron, a cheap and convenient metal itself, 
must be permeated or alloyed in the mass 
with some allov to modify its properties.” 


In this day of large grate areas, which 
are responsible for the introduction of new 
types of motive power and have also prac- 
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tically measured the limit of endurance 
of the man behind the scoop, the problem 
of hand firing of the locomotive has pre- 
sented food for some good, hard mental 
work in connection with the scientific 
phase of the subject, by which is meant 
the method of firing by small increments 
and often, or what is understood as the 
single-scoop system. At the time of the 
fireman, by the old method, has been di- 
vided between opening and closing the fire 
door, and getting the coal on the grate, 
it follows that any device that will relieve 
him of attention to the fire door, and 
allows him to devote his undivided time 
to the scoop part of his duties, will neces- 
sarily aid him in better firing and with less 
exertion, to the extent of the amount of 
time and labor saved at the door. 

To accomplish this purpose is the pro- 


vince of the Brewer pneumatic fire door 
opener of the Franklin Railway Supply 
Company, Franklin, Pa. This door is 


operated by compressed air, and is opened 
simply by the fireman placing his foot on 
the treadle, which performs the double 
function of admitting air to the cylinder 
and raising the door latch, when ready 
to put in a fire. By this operation the door 
is opened wide, and by releasing the treadle 
the door is instantly closed. These func- 
tions are performed automatically, noise- 
lessly and with absolute certainty, and also 
with less detriment to the firebox and tubes 
by the lesser admission of cold air, since 
the door is freed from the “ personal 
equation” of a tried fireman. Very ex- 
tensive use of this door has shown an 
economy in fuel, as well as decreased 


INO 


PAGE 
Air Consumption of Drills. 3584 
An Influence for Progress. 3500 


Clarifying and Cooling the New 
CONN RIOR. 5 on cha aiid 5.6 oo Wives 3558 
Compressed Air Locomotives for 
Mine Haulage..... 
Death of Andrew ‘Onderdonk. . , 
Drainage of the Interborough Rapid 
Transit Railroad under the Harlem 
BAVRD - 0.40: 3571 
Gas Compressing ‘Plant at Hundred, 
ie, Wines 
Hammer Drill... 


3598 


maintenance cost of firebox, tubes and 
staybolts, three of the most important 
items in locomotive expense account, and 
all due to the fact that cold air admission 
is reduced to a point impossible to attain 
by hand manipulation of the door—The 
Railway and Engineering Review. 


For nearly six years the excellent stock 
companies maintained by Mr. F. F. Proc- 
tor at his three New York theatres and 
handsome playhouse in Albany have been 
steadily increasing their clientele. In sum- 
mer or winter alike, the productions have 
been scrupulously given, and the high 
standard of the acting has never varied. 
The present summer, however, promises to 
witness better results than heretofore. Not 
only are the plays selected of a better 
artistic grade, but the personel of the 
stock company has been strengthened. 
Better than all, the Proctor theatres are 
kept wonderfully cool during these warm 
days and nights. Broad palm leaf fans 
are distributed to each auditor, while the 
means of artificial ventilation are admir- 
able in all of the theatres. 


Future of 
Macgowan, is 


A discussion of “The 
Poland,” by David Bell 
announced for the July Century. While 
this article was written, of course, before 
the Czar’s issue of the rescript removing 
many of the restrictive ordinances from 
which Poland has suffered, such action 
adds interest and value to this authoritative 
statement of the oppressive conditions in 
Poland. 


= ma. 
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U.S.PATENTS GRANTED MAY, 1905. 


Specially prepared for CompREssEeD AIR. 


788,586. PNEUMATIC RAILWAY  SIGNAL- 
ING SYSTEM AND ELECTROPNEU- 
MATIC VALVE THEREFOR. Ernest C. 


Irving, Westminster, England, assignor of one- 
half to John Patrick O’Donnell, Westminster, 
England. Filed Mar. 14, 1908. Serial No. 
147,856. 


788,546. COMBINED 
FINING FURNACE. 
New York, N. Y. 
No. 205,893. 


SMELTING 
Chauncey C. 
Filed May 2, 


AND RE- 

Medbery, 
1904. Serial 

The combination with a heating-chamber, of a 
saddle-frame provided with trunnions and having 
end guiding and supporting rollers between which 
the heating-chamber is held and adapted to be 
rotated; standard-supports in which the trunnions 
have their bearings; controlling-gear connected to 
one of the trunnions and by which the heating- 
chamber may be tilted; a fuel-supply device com- 
prising compressed air and fuel nozzles arranged 
to supply fuel to the chamber at one end thereof; 
and slip joints in line with the axis of the trun- 
nions connecting the fuel-supply device with the 
sources of air and fuel supplies. 


788,611. OVERHEAD 
NELING. 
May 8, 1903. 


SHIELD FOR 
Roy Stone, New York, N. Y. 
Serial No. 156,154. 


TUN- 
Filed 
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A device for assisting the operation of tunnel- 
ing, especially through the bed of a body of 
water, comprising a 


dome or crescent-shaped 
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structure in cross-section composed of metal 


having an all-around 
downwardly-extending penetrating edge adapted 
to sink into the soft material at the bottom of 
the body of water, means for raising and lower- 


pilates and hollow, and 


ing the same, an all-around series of metal piles 
lying closely adjacent to the sides of the shield, 
means for lowering and raising the said piles, a 
marginal platform connected to the shield struct- 
ure, a flexible curtain connected thereto and ex- 
tending outwardly therefrom, means for pumping 
the water out from beneath the hollow crescent- 
shaped shield, means for admitting water within 
the shield to fill the same and add to its weight, 
and means for pumping the water out of the 
shield and permitting the same to be replaced by 
the air. 
788,765. PNEUMATIC 
Frank, Epworth, 
Serial No. 225,988. 


TIRE. 
Filed Sept. 26, 1904. 


Charles S. 


Towa. 


788,777. PNEUMATIC UNIVERSAL WIND- 
CHEST WITH INDIVIDUALLY-OPERA- 
TIVE VALVES. August Klann, Pomeroy, 
Ohio. Filed Nov. 16, 1904. Serial No. 233,009, 

788,876. PNEUMATIC HAMMER. Jean Beché, 


Hiickeswagen, Germany. Filed May 18, 1903. 


Serial No, 156,940. 
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N 
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In pneumatic hammers, the combination of a 
working cylinder k, piston /, and a striking-block 
cylinder b’ with a striking-block consisting of a 
cylinder a, an annular flange c provided at the 


upper edge of the cylinder a, said annular flange 
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being fitted into the striking-block cylinder b’, a 
fixed plunger fitted into the cylinder a and rigidly 
fixed to the striking-block cylinder b’, channels 
for guiding the air from the working cylinder to 
the striking-block cylinder and from the striking- 
block cylinder to the outer atmosphere, a valve 
for controlling the latter channel, substantially 
as described and for the purpose set forth. 

788,983. ARMOR FOR PNEUMATIC 
Wright, Cleveland, Ohio. 

Serial No. 225,815. 


TIRES. 
Robert Filed Sept. 


24, 1904. 
788,985. AIR-BRAKE SYSTEM. 
Youtz, McKees Rocks, Pa. 


Serial No. 227,230. 


David K. 
Filed Oct. 5, 1904. 


789,029. PNEUMATIC - MUSICAL - INSTRU- 
MENT PLAYER. Lawrence U. 


cinnati, Ohio, assignor to The 


Jobes, Cin- 


Baldwin Com- 


pany, Cincinnati, Ohio. Filed Feb. 24, 1905. 
Serial No. 247,088. 

789,081. AITR-BRAKE APPARATUS. Frank S. 
Cravens, Lexington, Ky. Filed Mar. 22, 1904. 


Serial No. 199,373. 


789,110. AIROMETER. 
Denver, Colo. 


212,299. 


Governor D. 
Filed June 18, 1904. 


Warren, 
Serial No. 


An airometer, the combination with a suitable 
casing, of a shaft located therein and suitably 
journaled, a number of separated chambers, fans 
located in the respective chambers and made fast 
to the shaft, disks or partitions separating the 
fan-chambers and provided with orifices inclined 
to the axis of the shaft, spacing-rings surround- 
ing the fan-chambers and separating the parti- 
tions, a stop at one end of the casing, an adjust- 
able plug inserted in the opposite end of the 
casing whereby the partitions and spacing-rings 
are held in the assembled 
being provided 


relation, the casing 
suitable inlet and outlet 
openings, a register, and a suitable connection 
between the register and the fan-shaft. 


with 


788,206. 


HOIST. Rudolph 
Filed Mar. 16, 1901. 


Conrader, Erie, Pa. 
Serial No. 51,546. 

A hoist, the combination of a lifting means; 
means for supplying fluid-pressure to said means; 
means for confining the entire exhaust fluid from 
the lifting side of the hoist to exert a counter- 
pressure against the lifting during a 
lowering movement; and a valve mechanism for 
controlling the supply fluid and the passage of 
fluid from the lifting to the counter-pressure side 


pressure 


of the hoist, said valve mechanism being arranged 
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to cut off the supply while connecting the lifting 
and counter-pressure sides of the hoist and for 
maintaining the connection between the lifting 
and counter-pressure sides of the hoist during 
the entire lowering movement. 


789,703. ATTACHMENT 


Thomas E, 


FOR. DEILLS. 
Adams, Cleveland, Ohio, assignor 
to The Adams Drill Company, Cleveland, Ohio, 
a Corporation of Ohio. Filed Feb. 6, 1904. 
Serial No. 192,407, 














A drill attachment, comprising a sleeve to be 


mounted on a column, an arm projecting at right 
angles to said sleeve, a drill-support on said arm, 
a bracket on said drill-support, a worm mounted 
in said bracket, a segmental gear and a clamp for 
attaching said gear to either the column or arm 
and in mesh with the worm. 


SHEET-FEEDING 


George F. 


789,744. PNEUMATIC 
APPARATUS. Leiger, Chicago, 
Ill., assignor, by mesne assignments, to The L. 
Benedict Company, Chicago, Ill., a Corporation 
of Illinois. Filed Feb. 20, 1904. Serial No. 
194,620. 


789,745. AUTOMATIC STOPPING 
FOR SHEET-FEEDING 
George F., 


DEVICE 
MACHINES. 
Leiger, Chicago, Ill., assignor, by 
mesne assignments, to The L. Benedict Com- 
pany, Chicago, Ill., a Corporation of Illinois. 
Filed Oct. 28, 1904. Serial No. 230,365. 


789,746. PNEUMATIC SHEET-FEEDING 
APPARATUS. George F. Leiger, Chicago, 
lll., assignor, by mesne assignments, to The L. 
Benedict Company, Chicago, Ill., a Corporation 
of Illinois. Original application filed Feb. 20, 
1904. Serial No. 194,620. Divided and this 
application filed Oct. 28, 1904. Serial No. 


230,366. 


<0 
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789,799. PNEUMATIC-DESPATCH-TUBE 
SYSTEM. William H. Dinspel and Joseph J. 
Stoetzel, Chicago, IIll., assignors to The Uni- 
versal Pneumatic Transmission Company, Chi- 
cago, Ill., a Corporation of Maine. Filed Aug. 


15, 1902. Renewed Apr. 1, 1904. Serial No. 
201,118. 

788,888. PNEUMATIC-DESPATCH-TUBE 
SYSTEM. Kenneth E. Stuart, Philadelphia, 
Pa. Filed Feb. 10, 1904. Serial No. 192,904. 

789,951. ROCK-DRILL. Thomas FE. Adams, 


Cleveland, Ohio, assignor to The Adams Drill 
Company, Cleveland, Ohio, 
Ohio. Filed Dec. 4, 1901. 


a Corporation of 
Serial No. 84,699. 


A rock-drill, comprising a pivotally-mounted, 
longitudinally-movable drill-body, a drill-rod and 
operating mechanism for the drill-rod carried by 
the drill-body, a motor independent of the drill- 
body, mounted to rock, and a 
said 


rigid drive-rod 


extending from motor to said operating 


mechanism. 


itv 


euiteltanhtdv alia 


ay? 


A drill, the combination with 
driil-operating shaft and a 
balance-wheel 


a drill-body, a 
driving-shaft, of a 
having a recess, a flange on the 
drill-operating rod and entering the recess in the 
balance-wheel, fiber rings 


bearing against the 
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respective faces of said flange, 


against one of said 


a yielding ring 
bearing fiber rings, a nut 
securing said parts in place, a gear-wheel secured 
to the balance-wheel and a pinion on the driving- 
shaft and meshing with the gear-wheel. 


789,986. PNEUMATIC-TIRE SHIELD. 


Marsden, San 


1905. 


Joseph 
Francisco, Cal. Filed Jan. 6, 


Serial No. 239,879. 


790,046. SUBMARINE CAISSON 
NEL CONSTRUCTION. 
Filed 


AND TUN- 
Peter J. Gildea, San 
Francisco, Cal. 1904. Serial 
No. 222,269. 


Aug. 26, 


A caisson comprising inner and outer shells 
intermediate air and ballast compartments, 
platform located 


the surface of the water, with means for enter- 


with 
a superstructure and a above 
ing and leaving the caisson, a supplemental tube 
leading from the platform to the interior of the 
caisson, said tube having the lower end turned 
into a horizontal position serving for the intro- 
duction and reception of articles, and air-tight 
caps fitted upon the top and the inner end of the 
tube as described. 


790,102. AUTOMATIC 
BRAKES. 


A 


SETTER FOR AIR- 
William H. Brooks, Westpoint, 
Filed Nov. 7, 1904. Serial No. 231,655. 


790,144. 
Blossom, Tex. 


AIR-BRAKE LOCK. Davis L. Mabry, 
Filed Aug. 26, 1904. Serial No, 


790,279. PNEUMATIC TIRE. Richard Belling- 
ham and James Bloomfield, Beccles, England. 


Filed Apr. 18, 1904. Serial No. 203,689. 


790,305. FLUID-PRESSURE BRAKE. Harry 
R. Mason, Chicago, IIl., assignor to The West- 
inghouse Air Brake Company, Pittsburg, Pa., 
a Corporation of Pennsylvania. Filed Aug. 19, 


1903. Serial No. 170,038. 


790,380. CORE-DRILL. Coleman A, 
New York, N. Y., assignor to Calyx 
Drill Company, New York, N. Y., a Corpora- 
tion of West Virginia. Filed June 10, 1904. 
Serial No. 211,944. 


Terry, 
Davis 


790,331. CORE-DRILL APPARATUS. 
man A. Terry, New York, N. Y., assignor to 
Davis Calyx Drill Company, New York, N. Y., 
a Corporation of West Virginia. Tiled 
25, 1904. Serial No. 222,055. 


Cole- 


Aug. 
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790,417. PNEUMATIC SEPARATOR. Dow L. 
Adelsperger, Springfield, Ohio, assignor to The 
Foos ry oan ay Company, Springfield, 
Ohio. Filed Apr. 9, 1903. Serial No. 151,743. 


A separator, the jolie with an outer 
casing in the form of a substantially cylindric 
drum having a lateral receiving-mouth and sepa- 
rate outlets in its lower part for the separated 
materials, the outlet for the heavy material being 
below the receiving-mouth, of a similar inner 
fan-casing wholly inclosed within the outer cas- 
ing, the discharge-mouth of said fan-casing being 
located above the heavy-material outlet and 
directed upward toward the receiving-mouth, a 
blast-fan mounted within the fan-casing, and a 
separating-plate located in the space between the 
two casings, connected with the fan-casing above 
the receiving-mouth, diverging from said casing 
to form outgoing and return passages and ex- 
tending over the top of the fan-casing, termi- 
nating at a point in the rear thereof and above 
the other outlet of the main casing, the outgoing- 
passage between the separating-plate and main 
cosing being connected with the fan-outlet, and 
the return-passage on the other side of the sepa- 
rating-plate being connected with the fan-inlet, 
substantially as described. 


790,456. PN EUMATIC-DESPATCH-TUBE 
APPARATUS. Otto S. Pike, Malden, Mass., 
assignor to American Pneumatic Service Com- 
pany, Dover, Del., a Corporation of Delaware. 
Filed Feb. 12, 1904. Serial No. 193,233. 


790,457. PNEUMATIC-DESPATCH-TUBE 
APPARATU 5. Otto S. Pike, Malden, Mass., 
assignor to American Pneumatic Service Com- 
pany, Dover, Del., a Corporation of Delaware. 
Filed Feb. 12, 1904. Serial No. 193,234. 


790,506. ROCK-DRILL 
Kuzel, Penzberg, 
Serial No. 227,864. 


MOUNT. Mathias 
Germany. Filed Oct. 10, 1904. 


WMYQAQ_QQA 





A drill-mount, the combination, with a stand- 
ard, a sleeve adjustable vertically thereon, a 
worm-wheel adjustable on the standard by means 
ot a spline and groove, and a worm carried by 
the sleeve and engaging with the worm-wheel, 
of a drill mounted on the sleeve at a point sub- 
stantially within a horizontal plane embracing 
the worm and worm-wheel and passing through 
the transverse axis Of the sleeve. 


790,476. PNEUMATIC SPRING. Bruce _Bor- 
land, Chicago, Ill. Filed Oct. 17, 1904. Serial 
No. 228,752. 

A device of the class described, the combina- 


tion with a fluid-chamber having a freely-movable 
reciprocating piston located therein, means for 
conducting fluid to and from the fluid-chamber 
at opposite sides of the piston, an_air-chamber 
communicating with the fluid-chamber, and an 
auxiliary passage in communication with the 
fluid-chamber and provided with a normally 
closed valve automatically opened upon the move- 
ment of the piston in one direction only. 
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791,075. PNEUMATIC ATTACHMENT FOR 
RIVETING AND PLATE-CLOSING MA- 
CHINES. Henry A. Carpenter, Sewickley, 


Pa., assignor to 
Company, 
New 

677,107. 


‘ t Fong Co: rey Manufacturing 
: ersey City, N. Corporation of 
ersey. Serial No. 


Filed Apr. 9,” issn 


























A pneumatic attachment for riveting and plate- 
closing machines, the combination of a pneumatic 
cylinder, a hydraulic cylinder, a piston in the 
hylraulic cylinder adapted to act initially on the 
fiuid, a piston and piston-rod in the pneumatic 
cylinder adapted to act secondarily on the fluid, 
and a valve controlling the air-pressure to the 
pneumatic cylinder which is automatically actu- 
ated by the initial compression of the fluid in the 
hydraulic cylinder to supply the requisite air- 
pressure to the pneumatic cylinder. 


AIR-BRAKE SYSTEM. James E. 
Council Grove, Kans. Filed June 21, 
Serial No. 213,452. 


790,808. 
Shaw, 
1904. 


790,958. AUTOMATIC AIR-BRAKE AND CAR- 
COUPLING COMBINED. Lewis C. Cary, 
Chicago, Ill., assignor of one-half to Everett 
E. Swiney, Chicago, Ill. Filed Jan. 9, 1904. 
Renewed Jan. 23, 1905. Serial No. 242,326. 


791,110. AIR-BRAKE PIPE-COUPLING. 
H. Phillips, Pottsville, Pa. Filed Mar. 
Serial No. 247,957. 


John 
1, 1905. 


791,176. SAND-BLAST REGULATOR. 
W.. Breidster, Milwaukee, Wis., 
Joseph Shaver, Milwaukee, Wis. 
16, 1903. Serial No. 173,401. 


Fred. 
assignor to 
Filed Sept. 
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791,264. BIT FOR ROCK- DRILLS. | Martin 
Hardsocg, Ottumwa, | lowa. Filed May 23, 
1904. Serial No. 209.5+1. 


In combination with a bit provided with a 
lc ngitudinally-estending passage on its interior 
opening threigh the cutting-face, a socket pro- 
vided wit* 2 shank adapted for insertion into a 
pneumétic tool, said shank being provided with 

_ngitudinally-extending passage adapted to 

~anmunicate with the passage in the bit, and 
a series of radially-arranged vent-openings for 
discharging the excess of exhaust-air, substan- 
tially as described. 


791,324. AIR- _> AKE APPARATUS. Augustus 


B. Currier, Battlecreek, Mich. Filed July 9, 
1904. Serial No. 21: 5,919. 








Gas Engines and Air Compressors of 
every class for Shops, Marine, Mines, 
Building and Bridge Construction. 


We manufacture Gasoline, Elec- 
trical and Belt-Driven Air Com. 
pressors. 
Our Gasoline Direct-Con- 
nected Air Compressors 
are the only Machines of 
their kind in the World. 
Our Gasol:neEngines or Compressors 
are also mounted on wagons to 
make them portable. 


Write for Catalog. 





Cael a Air el 
3933 Olive St., St. Louis, Mo. 














ANTE D-—General Storekeeper for 

large Engineering Works and Foun- 

dry. Must be competent man. Apply 

stating experience, salary expected, and 

giving references to P. O. Box No. 365, 
New York City. 





WANTED Foreman for Tool Depart- 

ment of large Engineering Works. 
Must be first-class man. Apply stating 
experience and giving references to P. O. 
Box No. 365, New York City. 





Westinghouse 


Air Compressors 








Motor-Driven Air Compressor 


Dust and Water-proof 





For Particulars address nearest Office: 


Westinghouse Traction Brake Co. 
PITTSBURG, PA. 


ee “Hee Western Office : 
1 P eset analy _— York 1545 Railway Exchange B'ldg. 
aches Licago 
South Western Office : 
1932 North Broadway, St. Louis 

















FOR SALE. 


Will sell at less than one-half cost 
the following seamless stee] bottles 
designed for storage of compressed 
air. 


988—8 in. diam., 32 to 40 in, long 


29-8 ‘ 70 in. long 
12-8 ‘* 20 feet long 
10-7 ‘“ 10 feet long 


All tested to a pressure of 4,000 Ibs. 

per square inch, and have been used 

for a short time under a pressure 

of 2,500 lbs. per square inch. 
Address : 


New York City Railway Co. 
621 BROADWAY 
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Where the work is hardest, 


Where the need for strength and reliability is greatest, 
There you will always find the 


Remington 





REMINGTON TYPEWRITER CO., 327 Broadway, N. Y. 




















Salary 































We have 
built up the largest 
educational institution 
in the world, with an invested 
capital of 5 million dollars and 
with 3 of a million students, by 
helping people to increase their earn- 
ings. ‘his remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thousands of others under all circum- 
Stances that we state positively that we 
can help YOU. Do you want to raise 
your salary? It puts you under no 
obligation to find out how you can 
do so. Simply write us, stating 
the occupation you wish to 
rise in. DO IT NOW. 
International Correspondence Schools 
Box 1132, 
Scranton, Pa. 
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TRAVEL wri 


SPEED COMFORT SAFETY 
BET WEEN 


New York 





Philadelphia 
New Je — Central 


(Train Every Hour on the Hour) 








Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 





90 MILES IN TWO HOURS 





NEW YORK STATIONS 


West 23d Street Foot Liberty Street 
North River North River 
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MINES AND MINERALS 


For 


May, 1905 


COMPRESSED AIR 


IN MINING OPERATIONS 


A Partial List of the Articles Prepared by well- 
Known Mining Men 


Effect of Altitude on Com- Volumetric Efficiency of Com- 
pression pressors 


Compound Compression Reheaters, Intercoolers 


Compression at High Speed a a aa 


Electricall i 
ectrically Driven Compressors Unloading and Regulating De- 
Descriptions of Various Com- vices 


pressor and Drilling Plants 
Air Necessary for Hoisting Pur- 


Effects of Faulty Installations | poses 
of Compressors 
Air Lifts The Heat of Compression in Air 
Cylinders 


Economy of Compressors in the 
Coal Regions | Compressors on the Pacific Coast 


Single Copies, 20 Cents 
$2.00 the Year 


Address all orders to Dept. C 


MINES AND MINERALS 


SCRANTON, PA. 
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Want to Reach the 
Railroads of the 
Entire World ? 


You can do so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
ments of railroading and is a recognized authority. We 
publish all the standard railroad books. 

Advertising rates on application. 


THE RAILROAD GAZETTE ite monsdnoci chicago." 


Queen Anne’s Chambers, London. 








ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1 





** Probably the highest technical authority 
in Journalism.”— EAGLE, Brooklyn, N. Y. 











THE ENGINEERING NEWS (onmpany” 
220 BROADWAY, NEW YORK. 














10 COMPRESSED AIR. 











. : , 


SULLIVAN AIR COAL CUTTERS 


for 44 to 6 ft. undercut 
for low or high coal 
for light or heavy air pressure 


GREATEST CAPACITY—FEWEST REPAIRS 


ULLIVAN AIR COMPRESSORS 
sACHINERY Catalogue 53 
COMPANY Rock Drills Diamond Drills 


Railway Exchange . 
CHICAGO, ILL. Quarrying Machinery 











t B. IF. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 392 Mission Street. 


Rubber Goods_._ 
OF FINE QUALITY, 


HOSE FOR ALL PURPOSES. #6 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 
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WHEELER CONDENSER & ENGINEERING CO. 
42 BROADWAY, NEW YORK 






SURFACE 

CONDENSERS 
Mounted on 

Combined Air 


and 


For 
MARINE 
and 
STATIONARY 


SERVICE. Circulating 


Pumps. 





PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 














=a Ene = “Coa \” 


i ’ yy ap ying y 
AN) Don’t Waste oy as aes A WEEKLY 
Your Money exit} xe: (FORMERLY REVIEW 


have had us 
make a special search in the Patent COAL AND TIMBER) OF 
Office to see if your invention is 
new and can be patented. We 
are opposite the U. S. Patent Cc 1 @) A L ry Cc oO K E 


Office, and will make your search 





and report to you the same day AND 

instructions to proceed are re- : 

ceived, unless the invention is Hindred Interests 
unusually intricate. Application ; 
blanks and full instructions for- AE AE TR iS oe a 


warded upon request. 





No Gharge §" .o7ss..0* Special Features 


which we furnish with our report, 





We also procure design patents, caveats, register trade-marks, — T - 

labels and copyrights, prepare assignments, licenses, shop rights, Live News of the Coal and 
conduct interferences, institute and defend infringement suits, a > H 

make validity searches and prepare expert opinions on patents, Coke Districts and 


Prosecution of rejected cases a specialty. 


spec Technical Articles written 
F H e t t obtained in every country on the globe . < 

oreign a en $ where patents are granted. Special in simple style. 
rates where a number of countries are taken at one time. 


COCHRAN & CO. $2.20 per year 


EUGENE S. COCHRAN E. HAYWARD FAIRBANKS 
Patent Lawyers Write for Advertising Rates 
907 G ST. N. W., WASHINGTON, D.C. 


Opposite U.S. Patent Office 


LONDON OFFICE: cS. Ww. SMITH, Publisher 





7 and 8 Southampton B’Id’g, Chancery Lane 802 Arrott Building 
» :—Girard Nation Bank, Philadelphia, Pa: 
Detropeiitan Citizens’ National Bank, Washington, D/C" Bead: PITTSBURG, PA. 








street and Dun Commercial Agencies 
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jufacturing Company, 


3 CONSTRUCTING ENGINEERS. 
Chlorination Mills, Electric Plants _ | 
«_______ Compressed Air Plants of any capacity. | 









The Stearns-Roger 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 













“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLs, Aspen, Colorado.” 





Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, GENVER, COLO., U. $. A. 
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ENGINEERING 
MAGAZINE 


: AN INDUSTRIAL REVIEW 


and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York. 








NOW 








‘‘Compressed Air’”’ 


Orders now received for 
Bound Copies of 
VOL. 9 


Record of another year’s happen- 
ings and inventions in which 
Compressed Air figures. 





$2.00 


Forwarded Postpaid on receipt of price 





COMPRESSED AIR 


26 Cortlaidt Street 
NEW YORK 
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COMPRESSED AIR 


ITS USES AND APPLICATIONS 


LARCE 8vo. ABOUT 
700 PACES. 

600 HANDSOME 

ILLUSTRATIONS. 


By 
GARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 


ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


THE ENGINEERING MAGAZINE 
ge the best original articles 
y the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive fea- 
tures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 


COMPRESSED AIR, 26 Cortlandt St., New York 


» A hd 


APPLICATIONS. [ReMi iaiee teat a 








A complete treatise on Com- 
pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquidform. Its 
thermodynamics, compression, 
transmission, expansion, and its 


pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Biast, air lifts, 
pumping of water, acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


VEVEVVVVVVVSVSGSB 
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COOPER- 
CORLISS 
ENGINES 


FOR ALL POWER PURPOSES 














Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


—tt_C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 





BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 


F. W. IREDELL 
BOSTON 


411 Weld Building 
B. A. CHURCH 
ATLANTA 


507 Gould Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 


PHILADELPHIA 
820 Drexel Bldg. 

NEW ORLEANS 
217-231 Gravier St, 
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JUST PUBLISHED 


Electrician’s Handy Book 


By T. O’CONOR SLOANE, A.M.,, E.M., PH.D. 


Handsomely Bound in Red Leather, with Titles and 
Edges in Gold. Pocket Book Style. 500 Illustrations, 
800 Pages. 


Price, Postage Paid, $3.50 


This book supplies a distinct want in the realm of electrical 
literature. It is oclaned to cover the field of practical electric 
engineering, yet to include nothing unnecessary for the every-day 
worker in electricity to know. Its pages are not encumbered with 
any useless theory—everything in it is to the point, and can be 
readily understood by the non-technical man, and at the same 
time the educated engineer will receive great benefit from its 
perusal. Jt is a modern book of references, @ compendium of use- 
ful data. It gives the clue to the operation of electrical systems 
of to-day, leaving out the old and useless matter which has 
encumbered many text books, yet not omitting hints from the 
past, which have a meaning in the present. 


Copies of this book will be sent postage paid on receipt of price. 
ADDRESS 


“ COMPRESSED AIR” **xew yori 











Construction News 
: Press Clippings 
Brown & Seward CONTRACTORS, MATERIAL MEN, BUILDERS, 


MANUFACTURERS, in fact ANYBODY interested in 
Construction News of all kinds, obtain from our 





ahs daily reports QUICK RELIABLE INFORMATION. 

Solicitors of Our special ph onl mam all over the country 

American and enable us to give our patrons the news in advance 

é of their competitors and before it has become 
Foreign Patents. | common property. 


| Let us Coos what you want and we will send 
| you samples and quote you prices. 

PRESS CLIPPINGS on any subject from all 
the leading current newspapers, magazines, trade 
and technical journals of the United States 
and Canada. PUBLIC SPEAKERS, WRITERS, 


Experts in Patent Causes 


Offices: STUDENTS and CLUB WOMEN can cecure reliable 
data for speeches, essays, debates, etc. Special 
261 Broadway facilities for serving Trade and Class Journals, 


Railroads and large industrial corporations. 
WE READ, through ——_ of — a, 
a more comprehensive and better selected list o 
New York publications than any other Bureau. 
| WE AIM to give prompt and intelligent service 
at the lowest price consistent with good work. 
Henry T. Brown Write us about it. Send stamp for booklet. 


Eowarp C. SEWARD 
UNITED STATES PRESS 


Rosert B. SEWARD 
Siecmietnanelie Oa. CLIPPING BUREAU 
1326-1334 Republic Building. 


State and Adams Sts., CHICAGO, ILL. 
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She BLAISDELL 


possess distinctively original features in 


not found in other makes, 


BRADFORD, PA. 





Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 














Hsed . Officers of all Railroads 


(oom erases) = "THE POCKET LIST oF 
$1.00 per annum. RAILROAD OFFICIALS 
RAILWAY EQUIPMENT ,.crryere?, 
A N tive of freight an 
REGISTER — cars of the Rallways ard Private Compenis a 
> Subscription Price, $5.00 per annum. Single copies, $1.00, 
SHE RAILWAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York. 





PATENTS 


procured promptly and with care in all countries 
rade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 




















Will send you all 
newspaper clippings 
which may appear 
about you, or any 
subject on which 
A large force in our 


Romeike’s Press 
Cutting Bureau 


ou want to be ‘ up-to-date.” 

ew York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
—s papers in the civilized globe. Clippings found 
for subscribers, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 


HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 








BRANCHES: 
Lendon, Paris, 








Berlin, Sydney. 





Assist You ? 





‘Compressed Air” is 
glad to answer any 
questions on the use 
of compressed air and 
kindred subjects 
interest 


which may 


any of our readers 


Send Your Inquiries 
to 


COMPRESSED AIR 


26 Cortlandt St, 
.NEW YORK 











Perfect in 
Design 
Material 

and Workmanship 


FOR DRILLING, REAMING, 
TAPPING, BORING, 
FLUE EXPANDING, ETC. 


A three-cylinder, balanced, 


reciproc: ating piston motor, — ce 


with no vibration at any 


speed. 


A single valve, controlling 


admission and exhaust to all A | 
i) 


HAESELER ROTARY PISTON DRILL 
Air pressure behind this valve holding it to its seat, auto- 


three cylinders. 


matically taking up wear and preventing leakage. 


THE 


INGERSOLL-SERGEANT 


ORiIiLL. CoO. 


CHICAGO, ILL. 26C St. Louis, Mo. 
ORTLANDT STREET 
CLEVELAND, O. Et Paso, Tex. 


PITTSBURG, PA NEW YORK Boston, MAss. 


PHILADELPHIA, PA. Mexico City, Mex. 






























FRANKLIN AIR COMPRESSORS 


SOUND IN DURABLE 
= EFFICIENT 
ECONOMICAL 


Franklin Type G—C. S. C.—having balanced steam valve with Meyer Adjustable 
Cut-off and mechanically actuated air inlet valves. The FIRST FRANKLIN 
appeared three years ago. OVER 1000 are now doing service with 
perfect results. Manufactured by 


Seattle Toronto 
San Francisco Boston 
Denver 60 N EU MAT] OOL O. Pittsburg 
Cleveland ag) Philadelphia 


FISHER BLDG.W CHICAGO. 95-LIBERTY ST. U NEW YOR 
































COUPLERS than you can imagine tht a aia we 


will guarantee themto meet the requirement of the heaviest work on 
air or steam hose. Made with or without attached releasing levers. 


THE W. J. CLARK CO., Salem, Ohio 



































